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TWO UNPUBLISHED FRAGMENTARY VALABHI GRANTS. 
I. The Pith ADI a Grant of Dharasena IL 

This fragmentary grant, which is in reality the first half of it, 
was sent to me for decipherment by Mr. H. E. F. Percy, tutor and 
companion to a Prince at Pithadia (Jetpur, Kathiawar) in January 
1934. It belongs to D. S. Mulu Vala Saheb, C. I. E. It was found 
lying in one of the drawers of a table, and had chalked across it the 
words “ Remove your shoes before entering here Evidently no one 
appreciated its value. Mr. Percy offered a reward for the second 
half which is missing, but his efforts have so far borne no fruit. 

In the case of VALABHI grants it is the second half that is 
more important inasmuch as it furnishes important data about the 
donee, the property granted, the date etc. Thus the second half 
is historically more important. In the first half, the place from which 
the grant is issued and the almost stereotyped genealogy of the rulers 
upto the donor king are the only less important items. 

This plate, which measures and contains 22 lines, is 

issued from Valabhi. The kings mentioned in the Genealogical Table 
are : — (1) Senapati Bhatarka, the founder of the ruling house, and 
his four sons : (2) Dharasena I. (3) Dronasiihha, (4) Dhruvasena I, 
(5) Dharapatta ; No. 5 was succeeded by his son (6) Guhasena ; (7) 
Dharasena II, son of Guhasena the donor of the present grant. 

Almost all the Valabhi Rulers, though staunch devotees of Siva, 
were tolerant Hindu kings. Dharapatta, who is also called Dhara- 
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pada^, is described in this and other grants as a devout worshipper 
of the “SUN” (Paramaditya-Bhakta). Siladitya I, son of Dhara- 
sena II, though a devotee of Siva, donated villages to Buddhist 
Viharas^ and granted a piece of land to a Sun Teniple in the village 
Bhadrepiyaka in the Bar forest.^ 

About 13 grants of Dharasena II are known. His earliest known 
grants are of 252 G. E. and the latest ones are of 270 G. E. The 
last known grant of his father is of 248^ G. E. and the 1st known 
grant of his successor is of 286 G.E.^ So it seems that Dharasena II 
ruled from 250 to 280 G. E. (circa). 

In addition to his titles of Maharaja and Paramamahesvara, he 
uses the epithet “ Samanta ” in two grants of 252 G. E.^^ and Maha- 
S^anta in the grants of 269 & 270 G. E. In the present grant he 
bears neither of the titles — Samanta or Mahasamanta. So it is 
possibly later than 252 G. E. and earlier than 269 G. E. Besides the 
earlier grants with one exception^ are issued from Valabhi and the 
later ones are issued from victorious camps and since this grant is 
issued from Valabhi, it may possibly belong to the earlier part of 
Dharasena IPs reign. 

The recipients of most of Dharasena IPs grants are Brahmins. 
The beneficiaries of three grants® are Buddhist Viharas, one of them 
being the Bappa Padiya Vihara'^, built by Acarya Bhadanta Sthira- 
mati who is referred to by Hieun Tsiang.^^^ 

Though Dharasena II is invariably called Maharaja, he styles 
himself as Maharajadhiraja in the Sign-Manual at the end of the grant 
of 269 G.E.^^ which shows that he rose to higher power. The Alina 
Grant of 270 G.E.^^ donates a village in the Kaira District, which 


(1) Journal of the Bombay Branch of the Royal Asiatic Society, New 

Series, Vol. I, p. 25. 

(2) e.g., Indian Antiquary XIV, p. 327. 

Journal of the University of Bombay, Vol. Ill, pt. I. 

(3) Noticed in the Annual Report of Archaeological Survey, Western 

Circle, 1919-20 ; p. 54. 

(4) Ind. Ant. V. p. 206. 

(5) Ind. Ant. XIV. p. 327. 

(6) Ind. Ant. XV, 187 ; Annals of the Bhandarkar Oriental Research 

Institute, Vol. IV. pp. 33-37. 

(6a) Ind. Ant. VI 9 ; J.B.B.R.A.S. N.S. I. 66. 

(7) Sanskrit & Prakrit Inscriptions of Kathiawar, pp. 35-39. 

(8) Ind. Ant. VI, p. 9 ; J.B.B.R.AS. N.S. I. 66ff ; ibid. p. 25. 

(9) Ind. Ant. VI 9 ff. 

(10) Ibid. 

(11) Ind. Ant. VI. 

(12) Ind. Ant. VIL 70-71. 
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obviously must have formed part of the kingdom of Valabhi. In fact 
DharasQjja II is the first Valabhi ruler who made annexations to his 
kingdom outside Kathiawar. 

The Officers* mentioned in lines 20-22 are Ayuktaka, Viniyuktaka, 
Drangika, Mahattara, Cafa, Bhafa, Dhruvadhikaraiiika, Dap(Japa- 
4ika, Coroddharapika Saulkika, Rajasthaniya, Kumaramatya. 

Unfortunately due to the loss of the second half of the grant, 
information as regards the Date, the Lekhaka, the Dutaka (the Exe- 
cutive Officer) etc. is lost. If our assumption that the grant belongs 
to the earlier period of the king’s reign is true, the Dutaka must have 
been Cirbira ( ) who functions in that capacity in all the 
grants except those of 269 & 270 G.E. wherein Samanta Siladitya is 
mentioned as the Dutaka. 

« 

The scribe is Skandabhafa, the Minister of Peace and War in all 
his grants and so must have been in the present case. 

The language and the script are the same .^s in the other Valabhi 
grants. In addition to the usual points of Orthograt^hy, carelessness of 
the engraver is shown by (1) the presence of visarga where it is 
redundant, e.g,, 11., 1, 27, (2) the absence of visarga where it ought 
to be (11., 14, 15), (3) wrong spelling as in 8);m<raf 

(1. 11) ; 3f|[:aTrf^T?Frra%: (•• 17) 

The plate is fairly well preserved and is at present kept in the 
Watson Museum of Antiquities, Rajkot. 

PITHADIA GRANT OF 
SRI DHARASENA II. 

Text* 

1st Plate. 



• From the original plate and the ink-impression supplied by the Govern- 
ment Epigraphist for India. 

% Expressed by a symbol. 


1 Drop Visarga 2 Read 3 Read W 
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<isciwr|: — 

{^) Tfmm s[>in%t cMrgsr; ^^5f<f5mT^ 'nc- 

• (c) ^Kun T ^g r gf5a«rf2Ri 4 *t- 

(%) awnra^T: H 5| ^*TCa^ t g ^: 5I^<u|KM;,'MU|^cf5l1^r»Tfrfl- 

'R?nf^r*rffrB: ^ftJTfRT^^RTTf 

55wtii5i%; qTJwrl^far 
('1^) 

avri^r^s] 



4 Read Vlf*Jn''l‘’ 
6 Read ®sU'>T^: 
8 Read 
10 Read 
12 Read 
14 Read 
16 Read 
18 Drop visarga. 
20 Read "’P'q^TSn® 
22 Read WXX- 
24 Read 


5 Read “iTsatTfJiW 
7 Read 

9 Read °Jifsi%Tr“ 

1 1 Read °?r«r!rP 
13 Read "fefrq-srff^ 

15 Read "h**!® 

17 Read "aRisi® 

19 Read 
21 Read “'B®: 

23 The usual reading is 
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(l«) ’^35?: SPTOirtViW: 

5i3ft'rara«Tft''iPn5r^ — 



(^o) «PTrff«r^: 'RqiTl|>^ *I5m5RifhlT^)(f5R{y 



II. The Unpavi Plate ^iladitya IV (or V?). 


This Plate was found in a field called Talaviya, in the village 
Undavi, belonging to the Vala State, but situated under the jurisdiction 
of Gogha-Ahmedabad Collectorate. A farmer was working in a field 
when his plough brought it out to light. Mr. R. L. Mehta, the 
ex-Karbhari of Vala State, sent it to me for decipherment in Sep- 
tember, 1931, for which I am very much obliged to him. 

The plate is only the first half of the grant and is inscribed on 
one side only. It measures 14i" X 11". The edges are just slightly 
raised in order to protect the writing, which is fairly well preserved. 
The letters, which are deeply incised, show through on the other side 
of the plate. As is hardly found in any other case, this plate has 
strangely enough two pairs of holes — one near each of the two upper 
lengthwise edges. Usually in the case of Valabhi grants, there is a pair 
of holes near the lower edge of the 1st plate and the upper one of 2nd 
half, intended to receive the seal and the ring. It is probably through 
mistake that the two holes are bored near the upper lengthwise edge of 
this plate. It contains 29 lines, A detailed description of the cha- 
racters, language, orthography, etc., which is the same as in other 
Valabhi grants, would be superfluous. 

The plate is issued from the victorious camp at Sdvaniika. 
This plate, which is the first half, ends with the words, " Parama- 
maheSvarah Paramabhatfdraka-Mahdrdjddhirdja-Paramesvara-Cakra- 


25 Read 

27 Read 
29 Read 
31 Read 
33 Read 
35 

37 Read 


26 Read 
28 Read 
30 Read 

32 a variant is for 

34 Read 
36 Read 
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vatl Sri Dharasenah" It* was wrongly described by i«e as a grant 
of Dharasena IV. I have since revised my views and have come to 
the conclusion that it must have belonged to Siladitya IV (or V). 
For the number of lines in the Plate and its size almost correspond 
with these details of the known grants of these two kings. 

Genealogy : — As usual the genealogical table starts with Bha- 
tarka, the founder of the dynasty. In order to curtail details and 
restrict the matter to two plates only, Sfladitya I, started the practice 
of omitting four kings after Bhatarka, who were his sons. The Kings 
mentioned here are (1) Bhatarka, (2) his grand-son Guhasena, (3) 
Dharasena II, son of Guhasena, (4) Siladitya I, elder son of Dhara- 
sena II, (5) Kharagraha I, younger brother of Siladitya I, (6) Dha- 
rasena III, elder son of Kharagraha 1, (7) Dhruvasena II, younger 
biDther of Dharasena III, (8) Dharasena IV, son of Dhruvasena III. 
This last king is mentioned in the last line of this plate. If my 
guess is true, this plate belongs to Slladitya IV or V and in the second 
half which is missing we get account of the successors of Slladitya I. 
The direct line of "Kharagraha I, who seems to have succeeded to the 
throne with force, came to an end with Dharasena IV and the throne 
passed again to the heirs of giladitya I. An account of the successors 
of Dharasena IV can be had from the grants of the 375 and 403 G. 
E.2 After Dharasena IV, mention^ is made of Derabhata, son of 
Sfladitya I, who is described as a royal sage and a petty chieftain. 
(9) Dhruvasena III, the youngest son of Derabhafa, succeeded by 
force to the throne, after Dharasena IV. (10) Dhruvasena III, was 
succeeded by his elder brother, Kharagraha II, whom he had super- 
seded. (11) Kharagraha II, was succeeded by Sfladitya III, who was 
the son of Sfladitya II, the eldest brother of Kharagraha II. Sfladitya 
II, like his father Derabhata, does not seem to have been a king of 
Valabhi. After Sfladitya III, we get (12) Sfladitya IV, and (13) 
Sfladitya V. 

In this plate in line 12 Kharagraha I. is described as the son of 
Sfladitya I( ) which is obviously wrong as seen from other 

grants. The same mistake occurs in the grants of Sfladitya V, and 
hence this plate might belong to Sfladitya V. 

It is not possible to guess the Dutaka and the Lekhaka of this 
grant for in the first place we do not know whose it is and secondly, 
we are ignorant of its date. 

The plate is at present preserved in the State Museum at Vala. 

1. See Annual Report of the Watson Museum, for 1931-32, p. 6. 

2. Bhavnagar Prakrit anti Sanskrit Inscriptions, p. 44 ; J.’ B. B. R 

A. S., Vol. XI, p. 335. 

3. Ibid. 
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Fragmentary Copperplate Grant oj the Valabhi King Siladitya IV (?) 

The Un4vi Plate. 

Text*. 

(l) [3lf] ?5lfeT 


'Ti^RnguM 

ti^RTcspii^ — 

{\) ercaOTJioiaRTf^- 

(v) s(cfqr5Ha5rrf?ii?^wr[^];^r5i^;" 

(^) ^51^; w«iMidWia;?Rq<ti^i 5oi^5[qi^T%#^qji55h;??sir^- 
(^) ^tq?553qw>355m>nwr?: q^irqit^R: 

('«) f3t5RIfr^#T5itsTJlHtq^55|¥nf^t^; ?R»T€JnR»ITfil%!!|^: ?lf. 

5Rtrafew%^rqwif^dri%55v^^: a«iTRW^?w#r^- 

(<j) JimgqRsfifcrr 5qi4?f2fRrflqgTfi asftq^rra^rftoiisa^^rmr 

«gd ri 

T[?]a5R5JI(OIWWra’: 


From the original plate and a photograph. 


1 Read "qraqiRt. 

3 Read 
5 Read 
7 Read ^5RT 
9 Read "^?ir: 

1 1 Read 
13 Read f^5r 
15 Read 

17 gqRi5Pi^R^® in some grants 
19 Read “#wrgt" 


2 Read 
4 Read HCl%: 

6 Read "gfrl'ir^’W 
8 Drop visarga after °?1 
10 Read °$ra" 

12 Read 
14 Read “qi5R4: 

16 fWfiqHam in grant of Sam 375 
18 Read 
20 Read ®dH° 
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aciw?ir<rgwnci: M 

(i^) u 3 R 5 ^ [W] 

g’^^Tf^nW. § 5 T?TI^:JTm: <j 4 f^r- 

?fwr — 

^PR^ra^'mi — 

qftgjTrer^5!ffiT«H: ??^55g<iRrfr>«3r5wf-^ — 


(^o) «IOTTlt^C; ?T?1T3[l^«ncr; i^T^- 

(^i) Hi jjf^inf^f pT^R: 

ssrPtriHliff — 

(^^) 55^^ST: JlT5qMcn'Hi«lfitd^<WCi«; 

a?^: qtSRWR^^ql^— 


{^i) af^»-T5Uft5r;ng5psr<TRfri? 


21 

Read 

urar555?ff 

23 

Read 

°fWR“ 

25 

Read 


27 

Read 

°mac5r4in%ci® 

29 

Read 

‘’fR'.'Tft" 

31 

Read 

"HWPRTJTf 

33 

Read 


35 


37 

Read 

”^hR5r" 

39 

Read 


41 

Read 


43 

Read 

45 

Read ufttir 




22 ”^15:175; 

24 Read “^cl" 

26 Read 
28 Read 5prei^ 

30 

32 Read "^«r(^»r*‘ 

34 Read "sR^nfi” 

36 Read 

38 Read ^f^rnT^THW^ 
40 Read firw^IT 
42 °|g“ 

44 Read "ui%: 

46 Read 
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(Hv) fSiroiTRI: SI?- 

8KWiPi^: 

- - - y c rs j*N f-- ■ r- 

^RigFaM: — 

(^s) ^imi^rg[^ ?IT»TT qT*HTlt»«T: STH^TO^l^rPT ScI^?Ic>TI3[- 


SI^- 



(^<:) ^iwirar 

(\<) 

■ ^TSTT^<? g<N r( v RrOT#6RW^^ «f|>SlT%if:n 


:''' s^gJKRTJn: 

: qT*I*nt*lJT: ITff- 


A. S. Gadre. 


48 Read 
SO Road 


47 Read Trs*rsrMf^«I® 
49 Read ^PtfiT 



EXCHANGE CONDITIONS IN THE JATAKAS 


Merchants through hope seek treasures far and wide» 
And taking ship on ocean’s billows ride ; 

There sometimes do they sink to rise no more 
Or else escaping, their lost wealth deplore ” 

— Sudhdbhojana Jdtaka^. 


“ The ocean ever ebbs away. 

And fills again the self-same day” 

Samudda Jdtaka\ 

The Jdtakas—d. oollection of stories that had their origin among 
the simple folk o? Ancient India — present us with a vivid picture of 
the life in the dim distant past, of a period which may here be called 
the Pre-Buddhistic. To do full justice to all the aspects of human 
life within the scope of such a short article as this, would, of course, 
be impossible. Hence we have concerned ourselves with only one 
aspect of human life : the economic life in Pre-Buddhistic India, and 
that too, mainly with the conditions of exchange. This, we hope, will 
not be without some interest to lovers of Ancient Indian History. 

It is indeed surprising to note in the Jdtakas that, even in those 
days of the remote past, brisk trade was being carried on — by land 
as well as by sea. The inland trade seems to have been extensive. 
It was important in itself and also served as a feeder to the sea-borne 
trade. Benares was indeed the chief industrial and commercial 
centre in those days. From it passed the great routes to and from 
all directions on land and water. 

I.-INLAND TRADE 

From east to west {pubbmtd apardntam)^ is of course a genera! 
term for the great trade route that passed through different stages. 

1. Jdtaka, V. p. 401, Gdthd, 244. The oversea trade between India 

and the neighbouring countries existed from very early times, even 
before the time of the Vedas which contain numerous references to 
it. See Vedic Index, I. p. 462; II pp. 431-3. See also P. T. 
Shrinivas Aiyangar, Trade in India {Indian Historical Quarterly 
I. pp. 693 ff.; II. pp. 38 ff.) 

2. Jdtaka, II. p. 442. Gdthd, 138. 

3. J. 1. pp. 98, 368, III. p. 502 ; V. p. 471. 
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Taking Ben^fes as the centre of this route we can trace out the different 
stages through which the traffic was carried on. Leaving out Tama- 
litti on the extreme east coast which was undoubtedly a great port\ 
but which does not appear in the stories, we see that Campa was the 
next great trading centre from the east. We know that traders from 
there sailed to Suvaopabhumi^, probably passing through Tamalitti. 
On land, Campa was joined with Mithila, the Videhan capitals But 
further west, along the river came the great centre Benares'^. On 
land Benares had busy trade relations with UjjenL\ The route, 
probably passed through Kosambi and the Cetl country, as we 
have mention at least of a highway from Benares to Ceti.“ On this 
side the route branched off to Rajagaha^. From Videha to Gandhara 
was a very brisk traffic®. It was largely by river, and must have 
passed through Benares, To reach Kampilla or further still to Intja- 
patta from Mithila®, one must have had to follow up this route upto 
Prayaga, and then sail up the river Ganges, while the Yamuna might 
carry him up to Madhura. Further westward the journey would 
again be overland to Sindha, whence came large im{)orts in horses and 
asses^®, and to Sovira and its ports. Northward (uttardpatha) lay 
the great trade route connecting India with Central and Western Asia, 


1. Cf. Law, Geography of Early Buddhism, p. 69. The branch of the 

celebrated Bodhi-tree was taken from this port to Ceylon. 

2. J. VI. pp. 34 

3. J. VI. p. 32. The distance between the two is said to have been 60 

leagues iyojana). 

4. The defaulting wood-wrights of the Samuddavanija Jdtaka, J. IV. 

p. 159, reach an ocean island from Benares. From here also 
Sankha, the Brahmaoa goes to Suvappabhumi, IV. p. 15. Patali- 
putta (Patna), coming between Campa and Benares, is not men- 
tioned in the stories. It was perhaps a very small village as 
testified to by Buddha himself. See Dtgha Nikdya, II. 86. The 
celebrated Visakha journeyed from Campa to Sravasti by boat — 
Tibetan Tales, pp. 115-6. 

5. J. II. p. 248. 

6. J. I. pp. 253-4. Probably this route from Benares to Ujjeni met at 

Kosambi the great ‘North to South-west Road’ from SavatthI to 
Patitthana, given in the Sutta Nipata, verses 1011-3 ; Savatthi, 
Saketa, Kosambi, Vedm Gonaddh§, Ujjeni, Mahissati and 
Patittana. See Buddhist India, p. 1103 From Ujjeni, to 
Rajagaha the way lay through Kosambi— Mahavagga, VIII. 1, 27. 
From Mahissati to Bharukaccha was an easy way along the 
Narmada. 

7. J. I. p. 466. 

8. J. III. p. 365. 

9. J. VI. p. 447. 

10. J. I. pp.124, 178, 181 ; II. pp. 31, 287 ; V. pp. 259-60 ; VI. p. 265, 
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by way of Taxila (Takkasila) in Gandhara near Ra\yalpindi and 
presumably also of Sagala in the Punjab^. Now this was the route 
which passed through the great desert (Marukantara) — 60 leagues 
wide2 — probably the sandy desert of Rajaputana of which we read 
often. Caravans crossed this desert day in and day out. The 
tradesman/' says Fick^, “who goes about in the country with his 
caravan is in fact a typical figure in our narratives and according to 
the statements in these, caravan traffic cannot have been small, either 
with regard to the distance traversed or with regard to the wares 
carried.” Thus we see that big trade routes, through rivers and 
deserts, crossed the land in all directions and carried on an exchange 
of goods (bhandam) between the several and widely different parts 
of India. 

• So much for the inland trade. 

As regards the riverine traffic and the sea-borne trade also, we 
have some notices. “ The plentifulness of great navigable waterways 
in Northern India allots us to assume an early development of mari- 
time trade.”^ WflI-known sea-ports like Bharukaccha (Broach) 
and the sea-board of Sovira®, on the west, and Kav^rapattana^ and 
the less-known ones like Karambiya®, Gambhira®, and Seriva^^ on the 
south and east are mentioned. Supparaka might also be added to the 
list^'. The great rivers served as commercial routes and royal roads 


1. Cambridge History of India : I. p. 214. We cannot say by which 

route the 100 league distance between Sagala and Kusavati, if this 
be true, was traversed by Kusa, J. V. p. 290. 

2. J. I. pp, 99, 108. {Satthiyojanakam marukdntaram) . 

3. Social Organisation, p. 272. According to the Tibetan Tales, p. 99. 

Jivaka's journey from Takkasila to Rajagaha lay through Bhadram- 
kara city, Udumbara city, Rohitaka land, Mathura city, Yamuna 
river and Vaisaii, corresponding more or less to the outline drawn 
above. 

4. Pick, op, cit„ p. 270. 

5. J. III. pp. 126-7, 188, 190. G. 57 ; IV. pp. 137-42. 

6. J. III. p. 470. 

7. J. IV. p, 238. See Kanakasabhai, The Tamils 1800 years ago, quoted 

by Subbarao, Economic and Political Conditions, p. 81, ff. 

8. J. V. p. 75. 

9. J. I. p. 239. 

10. J. I. p. 111. It is presumed that this Seriva is identical with the 

Seriyaputa mentioned in a votive lable on the Bharhut Stupa. See 
Barua, Bharhut Inscriptions, pp. 32, 130. 

11. J. IV. pp. 138-42. Other references to unnamed Pattanagamas or sea- 

port towns are : J. IL p. 103 ; IV. p. 16, 
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connected th^ important cities. Thus it was practicable to reach 
any of these ports from inland towns like Campa and even Benares, 
as we have seen. A brisk coastal trade must also have been main- 
tained between the sea-port towns themselves.^ 

2.--SEA-BORNE TRADE 

And as to the seafaring activities of the people of that age there 
cannot be even the shadow of a doubt.^ We have ample references, 
however meagre the details may be, to show that brisk trade was 
carried on between India and the neighbouring countries, on the west 
and the east. 

In the Valdhassa Jdtaka^, which reminds us of the sirens and 
other akin creatures, we are told the fate of five hundred ship-wreckod 
traders, who fall in the hands of she-goblins (yakkhinis) in Tamba- 
paiTini or Ceylon. Again in the Sankha Jdtaka*, we have a figure of a 
ship-wrecked man on a voyage from Benares to Suvannabumi or 
Lower Burma in search of wealth. In the Sllanisamsa Jdtaka^, we 
see a sea-faring nymph as helmsman bringing ship-wrecked people 
from off the sea to Benares by river.** 

Similarly, we hear, in the Mahdjanaka Jdtaka^, of merchants who 
sailed from Campa bound for Suvaijoabhumi, the great trading centre 
to which traders even from Bharukaccha^ went, doubtless putting in 
at a Ceylon (Tambappaiini) port : for Ceylon was another bourne of 
oversea commerce, and one associated with ports around which 
Odyssean legends have grown up.**® The now well-known Bdveru- 
Jdtaka^, undoubtedly points out to the existence of commercial inter- 

1. Cf. "The whole of the sea-board from Broach to Cape Comorin was 

studded with marts and emporia that served as warehouses for 
the products of the whole of India and poured from their ample 
stores commodities of various kinds into the markets of the west.” 
P. V, Kane, in Proceedings, I. Oriental Conference, Poona, II. 
p. 365. The ' Periplus ' bears ample testimony to this. 

2. See Kennedy, The Early Commerce of India with Babylon, (700-300 

B.C.), /. R, A, S., 1898, pp. 241-88 ; Scoff, The Periplus, pp. 228, ff. 
Pick, also doubts trading on the high seas, op. cit„ p. 269. 

3. J. II. pp. 127 ff. 

4. J. IV. pp. 15-7. 

5. J. II. pp. 112-4. 

6. J. VI. p. 34. 

7. J. III. p. 188. 

8. C. H. /., p. 213. 

9. J. III. p. 126 ff. On this Jataka, see Buhler, Origw of the Indian 

Alphabet, p. 84, 
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course between India and Babylon through the Persiap Gulf. But 
the most important of all these is the Supparaka Jdtaka^, which 
records though in the usual mystic manner, the perilous adventures 
on the high seas undergone by a company of traders who sailed from 
the sea-port town of Bharukaccha, in a vessel under the pilotage of a 
blind but accomplished mariner. The story gives the names of some 
of the seapoints through which the traders passed. They were in 
succession as follows : 

(a) Khuramala, (b) Aggimala, (c) Dadhimala, (d) Nilakusa- 
mala, (c) NalamMa, and (/) Valabhamukha. Now from the names 
and the description given in the gdthds, it has been possible to identify 
these spots respectively with (a) some portion of the Persian Gulf, 
perhaps touching the south-eastern end of Arabia ; {b) the Arabian 
coast near Aden or some portion of the Somali-land ; (c) the Red 
Sea ; (d) Nubia on the N.-E. corner of Africa ; (^) the canal 
joining the Red Sea ^ith the Mediterranean ; and (/) the volcano- 
sea, t.g,, some portion of the Mediterranean Sea where volcanoes are 
still to be seen2. Thus it shows the whole sea-route from Broach up 
to the Mediterranean, passing through the Persian, Arabian and the 
Red Seas. The trade-relations of India with Babylon, Arabia, Egypt, 
Greece and South European countries on the Mediterranean are, 
thus, undeniable.® 

What commodities were exported and imported^, or what ex- 
changed inland we do not clearly know. Of the inland trade we are 
mostly told of five-hundred waggons laden with valuable goods. 
Probably these loads (bhapcjam) contained cloths for which Benares 
was so famous. Once® we read of rice, beans and other grains dropped 
by passing waggons. But, as pointed out by Subbarao®, food-stuffs 
could hardly have entered into the trade between distant places in 
those days. The silken robes of Kasi,^ the woollen rugs of Gandhara,® 
and the linen cloths of Ko(Jumbara (in the Punjab),® must have been 

1. J. IV. pp. 138-42. GG. 105-115. 

2. See Jayaswal, /. B, 0. R. S., VI. p. 195. 

3. See Mookerji, Indian Shippings pp. 82 ff, 

4. On this and generally on the whole chapter, it would be worth-while 

comparing Prof. Lassen's valuable treatise on the History of Indian 

Commerce ; translated in /. B. 0. R. S., X. pp. 229-316 

5. J. I. p. 429. 

6. Op. cit., p. 80. 

7. J. II. p. 443, G. 141 ; III. p. 10 ; p. 78, G. 230 ; VI. pp. 49, G. 192 ; 

50-G. 225. 

8. J. VI. p. 500, G. 1796. 

9. Ibid. G. 1891. 
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some of the exchangeable commodities. The needle-work and steel- 
work of Dasaijoa, or the late Vidi§a (Bhilsa region in the C. P.), 
was sufficiently famous to be distributed^. Peacocks and birds must 
have been included.^ In general, “ silks, muslins, the finer sorts of 
cloth and cutlery and armour, brocades, embroideries and rugs, per- 
fumes and drugs, ivory and ivory work, jewellery and gold,*' were no 
doubt “ the main articles which the merchants dealt in.” ^ 

3.— TRANSPORT 

It is essential for the growth of trade and commerce especially, 
that there should be fairly developed means of rapid and cheap com- 
munication or transport. Of course, in those early days we cannot 
expect much more than carts drawn by animals on land, simple boats 
on rivers and well-constructed ships on the sea. 

We find numerous references to roads*, but it is not clear what 
sort of roads they were. Prof. Rhys Davids *says : “ There were no 
made roads and no bridges. The carts struggled along, slowly, 
through the forests, along the tracks from village to village kept open 
by the peasants. The pace never exceeded two miles an hour. The 
smaller streams were crossed by gullies leading down to fords, the 
larger ones by cart ferries.” ® Probably, things were not quite so 
primitive. Mention of “highways” and royal roads {mahdmagga : 
mahdpatha : rdjamagga) as distinguished from bye-lanes and bye- 
roads {upa^pathaY might suggest the existence of well-constructed 
roads. Still, however, the conditions do not appear to have been 
satisfactory. Roads were not smooth^. They lay through forests and 
deserts and beset with many dangers from draught, famine, wild 
beasts, robbers, demons, poisonous trees and so on.® The travellers, 
often experienced want of water® though wells were dug by the road- 

1. J. III. pp. 282 ff. p. 337 ff. G. 39. 

2. J. III., pp, 126 ff. Cf. The Bible, Kings, X 22. 

3. Cf. Rhys Davids, Buddhist India, pp. 98 ff.; Cf. Mookerji, Indian 

Shipping, pp. 82 ff. Lassen's History loc, cit, 

4. J. I. pp. 98, 99, 100, 128, 225 ; II. pp. 3, 70, 82, 118 ; III. pp. 200, 

526 ; V. pp. 22, 46. 226, G. 81 ; VI. pp. 137, 341, 348, 380. 

5. Buddhist India, p. 98. 

6. J. 1. p. 351 ; 11. pp, 3, 70, 303, III. p. 4a V. pp. 106, 286, G. 81 ; 

VI. pp. 51, 179. 

7. J. I. p. 194. 

8. J. I. pp. 98, 271, 274, 283 ; II. pp. 335 ; IV. p. 185 ; V. pp. 22, 471. 

The Chhaddata Jdtaka, J. V. p. 46, gives a graphic description of 

roads that lay through jungles and other kinds of tracts. 

9. J. I. 99, 109. 
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sidei. The journey of a caravan through desert or forest country is 
indeed a typical feature of our stories. The Apaf^v^aka^, and the 
Van^upatha^ Jdtakas throw a flood of light on the difficult way in 
which trade was carried on by these caravans. W^* are told of five 
kinds of wildernesses (kantdras ) ; those infested with robbers, those in 
which wild beasts abounded ; those others visited by drought, demons 
and famine. They were, in reality, probably^ the five successive 
portions of the route over the deserts of Rajaputana. 

“ Whenever the wind blows in their teeth they ride on in front 
in their carriage with their attendants round them, in order to escape 
the dust, but when the wind blows from behind them, they ride in 
like fashion in the rear of the column.” If it was a forest or a 
shaded or cool tract, the travellers kept on their march all the day 
long, and at sunset they unyoked their carts and made a laager, 
tethering the oxen to the wheels. The oxen were made to lie down in 
the middle with the men round them. The leader of the caravan 
with the leading men of his band had to guard at night. At day- 
break, again, the caravan started on its march"*. If the portion of the 
route was an empty desert, they had to travel by night. The sand of 
the desert grew as hot as a bed of charcoal embers, at day time, and 
nobody could walk upon it. So they used to take firewood, water, 
oil, rice and so forth on their carts, and only travelled by night®. At 
dawn they used to range their carts in a circle to form a laager, with 
an awning spread overhead, and after an early meal used to sit in the 
shade all day long. When the sun went down, they had their 
evening meal ; and as soon as the ground became cool, they used 
to yoke their carts and move forward. Travelling on this desert 
was like voyaging over the sea : a desert-pilot {thalaniyydmaka) had 
to convey them over by knowledge of the stars.^ 

And the way was often insecure. Organised bands of robbers, 
with shields on their shoulders and swords in hands, lay in wait for 
these tradesmen® especially in the forest. And there were forest- 

1. J. II. p. 70. 

2. J. I. pp. 99 ff. 

3. Ibid, pp. 107 ff. 

4. Barua, Proceedings, 4th Oriental Conference, II. p. 213. 

5. J. I. p. 101 ff. 

6. Cf. Pliny's account of the journey on desert on the Red Sea border : 

(VI. 26) : Schoff, Periplus, p. 232-3. 

7. J. I. pp. 107 ff. 

8. J. IV. p. 185-G 58 ; Cf. I. p. 283 ; II. p. 335 ; V. pp. 22, 422. 
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people (afavimukhavdsi) at the entrance who led the caravans through 
the dangerous places and were paid for^ 

Indeed, the way was wearisome and the progress slow. The carts 
were drawn by oxen and the broad rims of their wheels were pro- 
tected by iron bands^. These carts or waggons were the ordinary 
Sakafas^, But there were cars of richer style, no doubt. The ratha 
or the sukhaydnaka was drawn by horses. It had comfortable seats^. 
Litters or Sivikds were used by the royalty and the wealthy^. 

The great rivers did, no doubt, furnish means of communication 
and some facilities of transport. Of bridges we have no mention^. 
There were fording places^ and the streams and water courses were 
crossed by means of boats®. There were canoes (ddruphalakdni) 
also®. People made a living by conveying people and goods across 
the rivers^®. 

The maritime transport appears to have been*greatly developed, 
though not devoid of its own dangers. As already noticed, sea navi- 
gation was common. Voyages were mostly undertaken for purposes 
of trade by companies of merchants,^ ^ though passengers were also 
taken up.^^ The ships were built of wooden-planks (darw- 
phalakdni) and were dependent on wind (erakavdtayuttd) for their 
onward journey.^^ Ship-building was fairly advanced, as we have 
seen.i® As to the construction of the ships we are told that besides 
the outer frame- work, there used to be three masts {Kupd, mod. 
Kuvdthamba) , cordage iyottam), sails {sit am), planks {padardni), 

1. J. V. pp. 22, 471. 

2. J. IV. p. 210. 

3. J. IV. pp. 207-8, 458. 

4. J. I. pp. 175, 202 ; II. p. 339 ; III. p. 527 ; IV. p. 207-8, 458 ; V. 

p. 164. 

5. J. IV. p. 378 ; VI. p. 500-G. 1797 ; 514-G. 1913. 

6. But there was something like a causeway {setu) or raised dyke built 

over shoals : C, H, /., 1. p. 214. 

7. J. III. p. 230. 

8. J. II. p. 423 ; III. p. 230 ; IV. p. 234, 478. 

9. J. IV. p. 456 ; V. p. 163 ; VI. p. 305 ; Cf. Dhoni. 

10. J. I. p. 112 ; III. p. 188. 

11. J. II. p. 129 ; IV. p. 142 ; V, p. 75. 

12. J. II. p. Ill ; III. p. 188. 

13. J. 11. p. Ill ; IV. p. 20-G. 32 ; VI. pp. 34, 427. 

14. J. I. p. 239 ; II. p. 112 ; IV. p. 20-G. 32. 

15. J. IV. p. 159 ; VI. p. 427. 

C 
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the oars and rudders (phiydritdni) and anchors (lankgrao),^ The 
pilot on board {niyyamaka) had the charge of the rudder and guided 
the ship.2 

But there were serious dangers on the high scAs. Does not the 
poor mother in one of our Jdtakas say to her son who is bent upon 
sailing to a far-off country, that “ the sea has many dangers ” ?3 
Out stories are full of ship-wrecks, indeed. Sometimes the ship may 
be swallowed away by whirlpools {vohara).^ But often the timber 
could not withstand the terrible force of the surging waves. There 
was a leakage, and the men on board tried to bail the water clear."* 
And still, when the planks gave way, water rose and the ship began 
to sink, the crew invoked the aid of gods.^' The prayers unavailing 
they had to catch hold of planks to be carried wherever their fate 
leS, to unknown and dangerous places.^ 

It is interesting to notice, en passant that the Indian mariners 
“ like the sea-faring Phoenicians and Babylonians of ancient times, 
employed the shore-sighting birds (disdkdka) for finding the direction 
or land during navigation.^ 

The conclusion is that transport, on the whole, was very slow, 
thus obstructing the easy exchange of goods. 

4.~-SYSTEMS OF TRANSACTION 

The act of exchange between producer and consumer, or between 
either and a middleman v/as done in different ways. 

1. J. II. p. 112 ; III. p. 126 ; IV. pp. 17, 21. Cf. Acaranga Sutra, II. 3, 

1, 13-21. See the sculptured figures reproduced in R. K. Mookerji, 
Indian Shipping. 

2. J. II. p. 112 ; IV. p. 137 ; V. p. 326 ; VI. pp. 326, 443. 

3. J. VI. p. 34— samuddo ndma appasiddhiko bahu antardviko 

4. J. V. p. 259. ' 

5. J. IV. p. 16. 

6. J. VI. p. 34 . Phalakdni, bhinndni, tatotato udakam uggatam, ndvd 

majjhe samudde nimuggd, mahdjano rodati paridevati ndnddevatd 
namassati the sea is still a god with the sailors in India. 

7. J. I. p. 110 ; II. pp. Ill, 128 ; IV. pp. 2, 142 ; V. p. 75 ; VI. p. 34. 

An interesting thing to be noticed in this connection is the pre- 
cautions taken just before the shipwreck ; once when the ship was 
about to sink, the man on board ate sugar and ghee and then 
smeared his garments with oil (mattasdtaka telena makkhitvd) and 
^t them tightly round him and stood leaning against the mast. 
J. VI. p. 34. The oil-soaked robe could resist the slow freezing 
of the body ; The competitors in swimming even to-day do not 
act otherwise Levi, /. H. Q, VI. p. 606. 

8. J. III. pp. 126-7, 267. Cf. J^gveda, VI. 62-6. 
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Every pillage had its own resident traders. Here, for the most 
part buying and selling were done directly, i.c., between the producer 
and the consumer, probably in individual shops, or open market- 
place. A portion, of the village produce was sold in the village markets 
for local consumption, and the surplus, if any, was handed over to the 
agents in the towns and thence dispatched to trade-centres in other 
parts of the country, or exported out of it. Imported merchandise 
was distributed by the same machinery working in the opposite 
direction. In this process, trade passed through the hands of middle- 
men (vdmja), whose existence cannot be doubted. 

Within the towns, as we have seen, there were special streets 
apportioned to different products.^ Food stuffs, ^ green groceries,-^ 
and flowers for the towns^ were apparently brought only to the gatfs. 
Probably near the gates or outside them were also the slaughter- 
houses {sund) and near them the poor man and the king’s chef 
brought their meat.’' And there were taverns (pdndgdrd-surdpana) 
for the sale of strong liquors,^ “The workshop ‘in the street was 
open to view, so that the bhikhu coming into town or village for alms, 
could see fletcher and carriage builder at work, no less than he could 
watch the peasant on field.”’ In all these shops (dpana) forming 
the bazar, articles of various kinds were displayed for sale® or stored 
within { atitar dpana ) In most of these cases buying and selling 
were direct ii.e., between the producer and the consumer); the two 
notable exceptions being those of the grecn-grocers and the corn- 
factors. 

It is indeed curious that we do not find any mention or clear 
reference either to a market-place in the town or to seasonal market 
days as the Hat of the modern days, or fairs (melds) — the samdjas^^^ 
or fetes do not appear to have included any kind of market.^^ 

Another way in which the exchange of goods was carried out was 
by hawking, i.e„ the sellers going about looking out for buyers. 

1. J. I. pp. 320, 356 ; II. p. 197 : IV. p. 81. 

2. See for instance, J. I. p, 361. 

3. J. I. p. 442 ; II. p. 179 : III. pp. 21-2 ; IV. p. 445 ; 448-G.. 119, 449. 

4. J. 1. p. 120 ; IV. p. 82 ; IJ. p. 276-G. 1197. 

5. J. Ill, pp. 100, 378 ; V. p. 458 ; VI. pp. 62, 276-G. 1196, 334. 

6. J. 1. pp. 121, 252, 269, 350 ; 11. pp. 427, 431 ; IV. pp. 1715, 223 ; 

V. p. 13 ; VI. p. 328. 

7. C. H, L I. 215. 

8. J. II. p. 267 ; III. p. 198, 199-G, 77 ; IV, p. 488 ; VI. p. 29. 

9. J. I. p. 350 ; III. p. 406. 

10. See for instance J. I. p. 423 ; III. p. 442. 

11. C. H, /„ I. p. 215. 
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Hawkers roamed about in the streets with their ware^ just as at 
present' and travelled from place to placed with their goods on a 
donkey^ or on a barrow.^ Horses were taken for sale to kings by 
the sellers.® 

It is also interesting to note in this connection that there grew 
up some market-towns {nigamagdmas)^ “which served as centres of 
trade in a locality as the name implies and were the natural corollary 
of the specialized industries of the villages noticed before.^ They 
sometimes grew up at the entrance of great cities like Mithila.® 

Trade with the border was another feature in the business trans- 
action of the day/ “The border merchant served as a sort of 
entrepot. Merchants in the capital cities established relations with 
the merchants on the border.'® They would load their carts with local 
produce and give orders to men in charge to go to their correspondents 
on the border and exchange it for the wares in their shops/’" or for 
money.' 2 The wares obtained at the border were probably forest 
produce and also possibly goods of other countries.'® 

S.^PRICES 

As already said, the exchange between producers and consumers 
or between either and a middleman was a “ free “ bargain. There 
were no fixed prices.'^ Owing to slow transix)rt, individualistic and 
small production and primitive machinery, supply was hampered. 
But nothing prevented the producer or the dealer from prevailing by 
competition,'® and also by adulteration and knavery {kulakari) and 
thus bringing about an equation with a demand “ which was largely 

1. J. I. pp. Ill, 205 ; II. p. 424 ; III. pp. 21, 283. 

2. J. III. p. 54. 

3. J. II. pp. 109-110. 

4. J. IV. p. 333. 

5. J. I. p. 121 ; II. pp. 31, 287. 

6. J. I. p. 205 ; II. pp. 225, 232 ; III. pp. 21, 283. Cf. Arthaiastra, II. 1. 

{ party apaU ana) . 

7. Supra. 

8. J. VI. p. 330. Subbarao, op. cit, p. 79. 

9. J. I. pp. 121, 344-5 ; II. pp. 31, 287. 

10. J. I. p. 451. 

11. J. I. pp. 376, 378. 

12. J. I. p. 404. 

13. Subbarao, op. cit, p. 80. 

14. J. I. p. 98. 

15. J. III. pp. 282, ff ; GG. 94, ff. 

16. J. VI. pp. 463 ; 113-GG., 479-80 ; 235 ; Cf. BTahmajOla 

suttanta. Dialogues of the Buddha, I. p. 6, n. UvasagadasSo, 
p. 18. Kudatullakudatndna j tappadiruvaga. 
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compact of pistomary usage and relatively unaffected by the swifter 
fluctuations termed fashion.”^ Merchants were well-known for 
bragging ( vikatthani ) 

We may also note some practices of a more developed competi- 
tion known to-day as “ dealing in futures ” or “ cornering.” We 
have already noticed the instance of the daring youth of Benares. 
Receiving the earliest intimation of the arrival of a ship in port, he 
proceeded to buy it up wholesale on credit and thus established a 
corner in foreign produce which sent up prices to his imm(jnse profit.^ 
The same youth had, sometime before, sent up the price of grass by 
a ” limitation of output,” in agreement with other ” producers.”^ 
In another instance two dealers in pots and pans apportioned the 
streets between themselves, each to hawk in his own district and they 
also agreed that “ one might try in the streets which the other hlid 
already been into.” 

Haggling over prices seems to have b^n not an uncommon 
feature of the times.«. We however hear of a rfealer who regards 
this haggling as a ‘ killing work.* ^ 

But it is not improbable that custom and fair play sense may 
have settled price to a great extent. Prices were fixed in terms of 

1. C. H. 1. I. p. 216. The principle by which the margin is pushed 

lower in response to increased demand is sought to be recognised 
in the following gathd : 

“ A wild and savage cow that we 
Had never milked before : 

We milked to-day ; demand 

For more milk grows ever more and more.” 

J. V. p. 105G. 334. Subbarao, op, cit„ p. 61, n. 

2. J. V, p. 425-G., 290. 

3. J. I. pp. 121-2. Mrs. Rhys Davids remarks : ” The outlay in this 

case for a carriage, a pavilion at the Benares docks, men {purisd), 
and ushers {patihdra) must have cut deep into his last profit of 
1,000 coins, but he was 20,000 per cent, to the good as the result 
of it ! After this the profit of 200 and 400 per cent, reaped by the 
traders (J. I. p. 109), falls a litUe flat.” C. H. /. I. p. 216. Such 
economic thrills are indeed rare in Ancient Indian literature and in 
life. 

4. J. I. p. 121. Cf. Subbarao, op, cit., p. 81 and n. Cf. KautUya, IV. 2. 

5. J. I. pp. 111-2. ” Dividing the streets,** is well-known among tlie 

coster-mongers of London : Subbarao, op. ci7., p. 81, n. 

6. J. I. pp. Ill ff ; 196 ; II. pp, 222, 289, 425, ff ; VI. p. 113-G., 479, 

{aggahena aggam kayam hdpayanti), 

7. J. I. p. 99 Cf. Bgveda, IV. 24. 9. The king made his purchases 

under special conditions. He had a valuer (agghdpaka) “who 
used to value horses, elephants and like and jewels and gold. His 
price wa 9 final. J. I. p. 124 ; II. p. 31. 
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money, though references to goods exchanged between p^ies are not 
unknown.^ Generally, however, barter was replaced by the use of 
a metal currency to which we are now turning, in the next section. 

6.— CURRENCY 

Money, as a medium of exchange, was in use in India from very 
early times. ^ The Jdtakas leave no doubt whatever as to the use of 
coins as currency in exchange, Mrs. Rhys Davids rightly observes : 
‘‘ The Buddhist literature reveals a society having the full use and 
enjoyment of plentiful coinage. The worth of every marketable 
commodity, from a dead mouse and a day at the festival, up to all 
kinds of fees, pensions, fixed loans, stored treasure and income is 
stated in figures of a certain coin and its fraction and that is either 
ext>licitly stated or implied to be the kahapana^ 

Several Jdtakas* mention a specific class of coins, viz., the Nikkhas 
which are surely golden coins, as expressly stated in some of the 
gdthds,^ Nikkhas^v/ere not the only class of gold coins known to the 
Jdtakas, We frequently meet with an expression in which the words 
“ hiraf^na ” and “ suvanna ” are associated together,^ Dr, Bhandar- 
kar rightly infers that suvanria in this as in other places where it is 
associated with hirama must stand not for “ gold but a “ type ” of 
gold coins." ^ We also read in the stories of gold coins of a still 
smaller denomination, viz., the suvanna Mdsakas^. As we shall pre- 
sently see, mdsa was a unit in the weight system of Indian coinage 
which differed in weight according as the coin was of gold, silver or 
copper. A suvanna-Mdsaka was therefore a gold coin equal to one 
mdsa in weight according to the standard of gold coinage.® Thus we 
see that in the days of the Jdtakas " no less than three types of gold 
coins were current. Of the lowest value was the Mdsaka, of higher 
denomination was the suvanna, and of a still higher denomination, the 
Nikkha. 


1. J. I. pp. 103, 109, 377-8 ; 11. p. 247 ; VI. p. 519. 

2. See Bhandarkar, Ancient Indian Numismatics, pp. 167 ff. 

3. J. R. A. S. 1901, p. 318, 876. 

4. J. I. pp. 375, 376-G., 88 ; IV. p. 234, 277 G-G., 63, 66 ffi 460 ; G. 228 

461.G,, 229-230 ; VL pp. 462-G., 1630 ; 464-G,, 1638 ; 546, 547. 

5^. J. IV. p. 227-G., 63, 36. Bhandarkar, op. cit., pp. 147-20. On the 
Ninkas of the Rgveda, as being golden coins, see Rai Sahib Mano- 
ranjan Gosh, in Proceedings, 4th Oriental Conference, pp. 711-22. 

6. J. VI. pp. 69, 186 ; 462, 493-G,, 1742. 

7. Op, cit„ p. 51. Cf. Manu, VIII. 137. 

8. J. IV. pp. 106, 107 ; V. p. 164. 

9. Cf. The remarks of Dr. Bhandarkar, op. cit., p. 53 ; Arthaidstra, II. 

19 ; 19. 2 seeds on Gunjd ( = ) 1 susvai^i^ Mdsa. 
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The mqst frequent mention, however, is that of a class of coins 
called kahdpanas (Skt. Kdr^dpatjias) This kahdpana appears to 
have been of three varieties, according as it was of gold, silver and 
copper, 2 though gold kahdpana is very seldom referred to. Thus in 
the Gdmarii-carL4a Jdtaka,^ where the pair of oxen and the horses 
are priced at 24 and 1,000 kahdpanas respectively ; they must be 
silver kahdpanas, “ as copper or gold kahdpanas would be too low or 
too high a price to pay for those animals.'’ * 

On the Kahdpana, Prof. Rapson’s remarks make everything 
clear : “ To both of the standard coins in question, the silver pur dm 
of 32 ratis and the copper pana of 80 ratis, the same name Kdr^dpam 
was sometimes applied. This double use of the term was probably 
in ancient times only confusing whenever the currency of one district 
had to be compared with that of another. We may gather both 
directly from the statements of the law books, and more generally 
from the study of the coins, that, in Ancient India, silver and copper 
coinage were often independent of each other and circulated in dif- 
ferent districts. A copper currency was not necessarily regarded as 
merely auxiliary to the silver currency ; but a copper standard pre- 
vailed in some districts just as a silver standard prevailed in others. 
The word ‘ Kdrsdpam* therefore may in any particular district be 
supposed to mean the standard coin whether of silver or copper,” 

The Jdtaka stories also give us the various token coins of this 
standard. We have kahdpana, addha-kahdpana, pdda-kahdpana, 
Mdsaka, addha-mdsaka, and Kdkatiikd,^ almost the lowest money. 


1. J. I. pp, 112, 195, 478. 483 ; II. pp. 20, 247, 305, 424 ; III. p. 448. 

IV. pp. 138. 378, 449 : VI. pp. 343. 404. 

2. Cf. Sdnmnta-Pdsddikd quoted by Bhandarkar, op. cit., p. 81. 

3. J. II. pp. 305-6. 

4. Cf. Bhandarkar, op. cit., p. 78 ; Cf. Pran Nath, Economic Condition, 

p. 109. The silver kahdpams were later called Purdnas and Dha- 
ranas : op. cit., pp. 82, 92. 

5. Catalogue of Indian Cains : Andhras and Kstrapas : Intro, pp. 

clxxix-x. Kdr^dpana appears to have been so called, because in 

weight it conformed to one Karsa or 80 ratis or 146- 4 grains as 

computed by Cunningham. The Kahdparuts are also identified 
with the punch-marked coins found all over India in great abun- 
dance : Bhandarkar, op cit., p. 96. For example ; See Buddhist 
India, p. 106. 

6. J. III. p. 448 ; Cf. also, I. p. 340. 

7. J. I. p. 120 ; VI. p. 346 ; Cf. Uttarddhayayana Sutra, VI. ii. Cowry- 

shells (sippikdni) are also mentioned once in gdthd ; J. I. p. 425-G., 
109, but perhaps not as anything still having currency. 
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piece of the day.^ The kahapana, whether of silver at, copper, and 
its smaller tokens mentioned above, were quite intimately connected 
not only with the commercial life but also with the daily intercourse 
of the period. Whether these instruments of exchange constituting, 
of course, a currency of standard and token coins, were issued and 
regulated by any Central Authority or by private guilds we have 
no means to ascertain. 

We must, here, note the purchasing power of money or in other 
words, prices of ordinary commodities. A pair of oxen was worth 
24 kahapanas^ ; a nice plump dog is bought for one kahapana^ ; a 
decent ass is had for 8 kahdpanas* ; a fish is worth 7 mdsakas only® ; 
a bundle of grass, again, fetches one masaka,'^ and for the same small 
coin can be had a jar of liquor^ ; two poor lovers buy a garland, per- 
fume and strong drink with one mdsaka^ ; a piece of meat can be had 
for an addha-mdsaka or even a kdkatfika,^ and a dead mouse is also 
purchased for a kdkmfika.'o Similarly a mdsaka or an addha-mdsaka is 
the daily wage of»a daj^-labourer." To hire a carriage in Benares by 
the hour cost 8 kahdpanas.'-^ For the services of a young bull to pull 
500 carts through a rough ford, a merchant pays 2 kahdpanas per 
cart®® ; a ferry’s fare across the river is 8 kahdpanas^* and the same 
sum seems to have been the cost of a visit to a barber.®® All these 
instances give a realistic picture of the various transactions of the 
day. Naturally, the ordinary people could not go beyond such little 
sums of mdsakas and kahdpanas. The nobility and the rich people 
are almost always spoken of in terms of high expenditures. Horses 

1. Kautilya has half-Kakini as the lowest copper coin : Arthaidstra, II. 

12. From the Gangamdla Jdlaka, J. III. p. 448, it appears that a 
Pdda-kahdpana equalled something more than 4 mdsakas ; and 
curiously enough, the commentary on the Vinaya Pitaka, as pointed 
out by Dr. Bhandarkar, tells us that in the time of Bimbisara, five 
mdsakas equalled one Pdda : op. cit., pp. 111-2. Cf also CHI 
I. p. 218. ■ ■ ■’ 

2. J. II. pp. 305-6. 

3. J. II. p. 247. 

4. J. VI. p. 343. 

5. J. II. pp. 424, 425-G., 112. 

6. J. III. p. 130 : Cf. IV. p. 449. 

7. J. I. p. 350. 

8. J. III. p. 446. 

9. J. VI. p. 346. 

10. J. I. p. 120. 

11. J. I. p. 475 ; III. pp, 326, 446. 

12. J. I. p. 121. 

13. J. I. p. 195. 

14. J. I. p. 112. 

15. J. IV. p. 138. 
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were highly j>riced — the price ranging from 1,000 to 6,000 kahapanas} 
The Kasi cloth was worth 100,000 kahdpanas ^ — a sum undreamt of 
by the poor class. All these figures mentioned before, are not, and 
cannot, however,*, be taken as quite exact. For the references are only 
legendary and not in the way of statistical figures like those given in 
Kautilya's Arthasdstra, 


7.— CREDIT 

Credit must have been an almost indispensable factor in business 
even in those remote days. There was, of course, no bank system. 
The rich people had their own strong boxes or rooms. A great deal 
of wealth was hoarded in the form of gold and jewellery or even 
money and these were stowed away in a pillow^, or hidden 
(nidahitvd) in other convenient places.^ The nature and amount*of 
the wealth thus hoarded was sometimes registered on gold or copper 
plates^. 

People could also deix)sit money (nidfii) with their friends. 
But this course is not always safe, for the friend might spend away 
the money and then may offer his daughter in marriage instead.^ 

It is interesting to note, however, that some forms of instruments 
of credit did prevail. A merchant, for instance, makes a purchase on 
credit, by depositing his ring, probably bearing his initials or other 
mark of identification as security.® 

8. -WEIGHTS AND MEASURES 

Lastly, we may also note some of the notable weights and measures. 
Among weights we have references to Ammafjia, a measure of about 
four bushels, and Pott ha (prastha),^^ for measuring grains, etc. 

1. J. II. pp. 289, 305-6. 

2. Supra. 

3. J, I. pp. 351, 466 ; III. p. 129 ; IV. pp. 7, 237. 

4. J. II. p. 443-G., 141 : *' Nikkham usslsake katam'' 

5. J. I. pp. 225, 227, 323, 375, 424 ; II. pp. 308, 431 ; III. pp. 25, 116, 

350; IV. p. 256. Cf. Uvdsagadasdo, p. 3. Nihdnapauttdo” 

6. J. IV. pp. 237, 488 ; VI. p. 29 ; Cf. Sukra, III. 376-9. 

7. J. HI. p. 342 ; V. pp. 116-G., 18 ; 521-Cf. Theri Gdthd, 44. 

8. J. I. p 121. 

9. J. V. p. 297 ; Cf. MUinda, IV. 1, 19. 

10. J. IV. p. 67 ; VI. pp. 360-G., 366 (addhanalika) . Cf. “The common- 

est name for one of the smaller measures is ndli which means simply 
a joint of bamboo. The metal vessels are usually shaped some- 
thing like hour-glasses, being narrower in the middle than at the 
top and bottom. Cunningham, quoted by Thomas, Ancient Indian 
Weights, p. 25 n. 

11. J. V. p. 297. 
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and Catubhagay and AccharanC^ for liquids. And among measures 
of distance we have Anguli,^ Vidatthi^^ yafthi/^ kukku,^ usabha,"^ 
gdvuta,^ and yojana^ though the exact measurements of these are 
difficult to ascertain now. 


Indian Historical Research Institute, 
Bombay. 


Ratilal N. Mehta. 


1. & 2. J. V. p. 385. 

3. J. VI. p. 341 ; an angula = J inch. 

4. J. VI. pp. 339, 341 ; a vidatthi or vitasti is 12 angulas or 9 inches. 

5. J. IV. p. 21 ; a yatthi = 2 vitasti or 18 inches. 

6. J. III. p. 318-G., 1 ; a kukku = 26|11 vidatthi or 21'3|11 inches. 

7. J. IV. p. 21 ; VI, p. 580 ; an Usabha =20 yatthis or 30 ft 

8. J. V. p. 356 ; gdvuta = gavyuti or goruta (kroia ?) = 9 furlongs 

9. References are many ; a yojana, or for the matter of that all other 

measures varied from place to place and lime to time. Cf. 
Arthasdstra, II. 19-20 ; Pran Nath, op. cit., p. 80. 



ISLAMIC ART AND ARCHITECTURE* 

Islamic art was not like many Western artistic movements created 
by a nation but by a religion, which was and is nowadays the faith 
of many nations in many parts of the world. Each of these nations 
and tribes has its own taste and its own qualities. Each has a tradi- 
tion of its own, which sometimes goes far back into the past and 
brings it with her as a dowry into the new religious community. 

When the Islamic movement started, its vigour and energy were 
perhaps the most tremendous that the world’s history has ever seen. 
Countries and empires, the most cultured and populated of the 
world, crashed down before it in an amazingly short time. The 
Arabian tribes, which formed the first Mohamtnedan armies and 
fought the first battles of the new faith, were primitive tribes and 
without great cultural interest. Their property was Mohammed’s 
religion — as for culture they had to form one. 

So in the first Islamic centuries there was no Islamic style in 
existence. But a determined tendency can be recognised towards an 
artistic ecstasy equal to the religious enthusiasm. 

The chief problem was how to build the mosques. The typical 
mosque of the early Islamic period can hardly be called a building. 
It is mainly a square open courtyard, the four sides of which are 
bordered by arcades, covered with flat roofs. Those before the 
mihrab, the prayer niche, are usually multiplied and form a kind of 
a building containing several parallel arcades like church naves. 
Here was a place for the chalif separated from the congregation, the so- 
called maqsura. Its purpose was to protect him against his 
subjects, which was sometimes very necessary indeed. Near to the 
Mihrab a covered pulpit is set, the Mimbar, and a water fountain for 
ablution is to be found in the court-yard. A steeple tower, the so- 
called Minaret, or better Minar, stood in earlier times opposite the 
front of the mosques and only later became a part of the building 
proper. It belonp much more to the town because from its top the 
inhabitants of the town are summoned to attend the daily prayers. 
There are many theories concerning the origin of this type. The 
opinion which now prevails is that it was formed in the camp of the 

• Summary of three lectures on Islamic Art and Architecture delivered 
under the auspices of the Bombay University, on the 7th, 8th and 9th 
February, 1935, by Dr. Ernst Cohn- Wiener, (Bafoda). 
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Mohammedan army as a separated prayer place. A Mohammedan 
community standing in parallel lines and bowing rythmically reminds 
us very much of an army, which when praying even is ready to 
fight. 

But an architectural style cannot be developed from a mere open 
space but from architectonic forms and static experience. So the 
Mohammedan religion had to accept the experience and the crafts- 
manship of the countries which the armies conquered, and with that 
the style of these countries became Mohammedanised. 

Very often the Mohammedan architects simply took away the 
columns and pillars from Roman and early Christian buildings. 
Especially in Egypt and Northern Africa almost all the ancient 
mpsques, such as the famous mosque of Sidi Aqba in Qairuan, the 
mosques of Amru, and the El Azhar in Cairo, are built with the help 
of older architectural fragments. For the same reason almost every 
early Islamic building shows a different style. The famous Dome of 
the rock, the Kubbet-es-Sakhra at Jerusalem, is a circular domed 
building. It was originally erected by Sultan Abd-cl-Malik in the 
year 691 to cover the holy rock. This building is of a strictly Byzan- 
tine type and Herzfeld stated that it is almost a copy from the cathe- 
dral at Bosra. The mosaics too are Byzantine but have adopted many 
Sassanian elements. The famous Mosque at Damascus, built by the 
Umayad Chalifs represents a different type. It follows more or less 
the courtyard-type. The site was originally occupied by a Roman 
temple, which the Emperor Theodosius at the end of the 4th century 
A. D. converted into a Christian church. The Chalif Walid I in his 
turn converted the church into a mosque in the early years of 
the 8th century and rebuilt it. We possess a most impressive descrip- 
tion of the work. Roman columns were collected in all Syrian 
towns. The architects were Greek, which means trained in Byzantine 
style, and 1200 artists were brought from Constantinople. But the 
ground plan of the Roman temple-place continued perhaps through 
all these different periods. The mosque having been burnt to the 
ground twice it seemed hardly possible that much could have been left 
of its old glory. But during the last few years the whitewash has been 
removed from the walls and long rows of marvellous mosaics have 
been discovered. Two different styles can be recognised, those of the 
first style belonging to Walid’s mosque, the others to a later restoration. 
It was perhap>s the same Chalif who had the most important civil 
building of the time erected, the palace of Mshatta. It was an enor- 
mous square fortification in the courtyard of which, facing the en- 
trance, the palace proper was to be erected. In this marvellous work, 
which was never completed, elements of the most different origin are 
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mixed together. The system of the main entrance was already known 
to the Assyrians and Babylonians and so was the disposition of the 
decorative work. The system of the decoration, the zigzag enclosing 
rosettes is also an: old Asiatic one. The chief pattern is the well-known 
Greek acanthus leafage and the ground is filled with tendrils, winged 
griffons and other fantastic animals, born from Sasanian imagination. 

We should call this Islamic period an eclectic period. It was the 
same, which collected the medical, astrological and chemical works 
of Greek, Indian and Persian authors and had them translated into 
Arabic. It was this period, which laid the foundation stone of Islamic 
civilisation. The earliest Islamic miniatures illustrate such scientific 
manuscripts and are copies from Byzantine, i.e., from Greek originals. 

A new nation, unknown in Asiatic history until then, was to create 
something like a panislamic style. It was the Turkish tribe, which 
‘should have become the fate not only of the Islamic countries, but 
greatly influenced the history of the world. , 

The Turks are a tribe of the great and extraordinary gifted 
Mongolian race. When history first cast a ray of light upon them 
they were settling in Turan, the steppes and deserts north of Persia. 
With much resistance they were converted to Mahomedan religion. 
But practically independent the Turks very soon ruled Islam as 
much as Islam ruled them. They moved from Turan into the 
richer Islamic countries, penetrated them by peaceful and 
war-like methods, came into them as soldiers and afterwards became 
the rulers of almost all of them. Towards the end of the 8th century 
the Chalifs of Bagdad, not feeling sure of the loyalty of their subjects, 
hired Turks, mostly from the Ferghana district, as a bodyguard. 
The Chalif Al-Mutassim Billah built for them in 838 the town of 
Samarra, a military town, a kind of permanent soldiers' camp. It 
was abandoned in 883. There were two marvellous mosques the 
square courtyards of which were surrounded by pillar arcades. The 
minars st(X)d opposite the eastern walls and were like gigantic 
spiral staircases, showing the whole way upwards. The 
houses were richly decorated. The walls were always coated with 
stucco decoration. There are two different distinguishable styles 
one of which is decidedly Turkish. Strzygowsky compared it with the 
decoration of bronze ornaments mostly of horse harnesses found in 
old Turkish districts in Asia and Hungary. I myself saw a marvel- 
lously carved wooden piece in the very native country of the Turks, 
found at Ura Tube near Samarqand. This style went with the Turks 
as far as Egypt. The country had once a Turkish ruler, one Achmed 
ibn Tulun, who came from Bokhara* In 876-879 he built the 
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marvellous mosque at Cairo, which bears his name. It^ ground-plan 
and minar are nearly identical with the Samarra mosques and the 
pointed arches are bordered with the same ornamentation which we 
find in the houses at Samarra. It then became the> usual decoration 
in Egypt. Here we have a common Islamic style and it was in fact 
a Turkish one. 

It was during this period that a peculiar technical branch of 
art became visible for the first time, which was to grow into a remark- 
able achievement of the Mahommedan art. Most other countries 
did not think of the daily used vessels as artistic work at all. But 
the Mohammedan law forbade the use of precious vessels made of 
gold or silver. So to satisfy the demands of the rich people the 
Mohammedan potter became an artist. Highly experienced in 
Alchemy, they knew how to use metallic ingredients and to add to the 
ceramic enamel a golden or a rubyred lustre. Vases of this kind are 
most beautiful and the technic was practised in almost all Islamic 
countries. 

In Egypt this Tulunid period was a merely transitory one, after 
which the country used again the columns and capitals and other 
relics of its ancient buildings. It was a new kind of rich deco- 
ration in sharply cut stucco which developed in the 12th and 13th 
century and appears at its height in the Muristan, the hospital 
built by Sultan Qalaun in 1287. The structural development began 
with the mosque of Sultan Hassan, built in 1360. It is the first well 
planned Egyptian medresse in existence. To each of the four sides 
of the courtyard a hall (Livan) is attached, meant for teaching one 
of the Ismalic confessions. Each hall is covered with a ix>inted 
barrel vault. As for the outside, stress is laid for the first time on 
a cupola, which in this building is the structural accent. 

The next step was to build the mosque and especially the cupola 
and the minar slimmer and higher. The most significant building 
of this kind is perhaps the mortuary mosque of the Sultan Kait Bey, 
who died in 1496. It contains a school, a hospital, a mosque and the 
ruler's Mausoleum, but the outside looks like a unitary building, the 
crown of which are cupola and minar. Both have now acquired the 
typical Egyptian shape being very high and slim. The most marvel- 
lous specimen of this highly finished style is an elegant fountain 
structure built by the same Sultan Kait Bey in Jerusalem in the enclo- 
sure of the Dome of the rock. 

It is surprising that hardly any sign of influence of Egyptian 
architecture can be traced in Spain. This country, the Western 
outpost of Islam had an art completely its own. It emphasised 
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the arabesqqp, indulged in ornaments denying the value of structural 
expression in architecture. The Spanish mosques, the most import- 
ant among which is that at Cordova, neither became a building 
nor got a cujxila, but always continued to be a succession of 
parallel arcades with flat roofs. In the mosque at Cordova only one 
part is emphasised, the maqsura. But it is done purely by ornamenta- 
tion. There are no less than five systems of arches, intermingling with 
each other. Four are indented arches, one system is horse shoe shaped. 
This ornamental ecstasy goes so far as even to make a castle the 
richest decorated work in the world. The famous Alhambra is in 
fact nothing but a castle, built by the dynasty of the Nasrides, which 
ruled Granada in the 13th and 14th century. There the so-called 
hall of the ambassadors is in itself nothing but a square room, but 
covered with stucco friezes, which endlessly repeat stars and arabes- 
ques, Windows arc simply cut into this system and the ceiling is a 
stalactite decoration without any static expression. 

» 

Considering this style, we find it rather contradictory. Islamic 
religious law does not allow the representation of any human being or 
animal. So painting and sculpture could never grow. Not even minia- 
ture painting was develoixid in the orthodox Western Islamic countries. 
The only aits permitted were architecture and applied arts. These 
ought to be extremely logical. They arc useful arts and should express 
their purposes. But all the suppressed sensualism, all the imagination, 
which was not allowed to express itself in images of beings, flowed 
into the ornamentation. And Islamic literature shows very much the 
same tendency. 

It is of great advantage to look at Persian art and architecture 
from the monuments standing in the rich oases of the Turanian 
steppes and deserts. When I travelled through these districts I found 
and later brought into public notice a great number of so far unknown 
buildings, which partly fill up gaps in our knowledge of the surviving 
Persian monuments. 

The starting point of Islamic art in Central Asia is the tomb of 
Sultan Ismail (died 907) the founder of the Samanid power, which 
stands in Bokhara. Its form is that of the dome type, of which it 
is the oldest known example. The pointed arch is already the typical 
feature. The decoration is almost entirely formed by brickwork. 
The Samanids were in the beginning of the 11th century vanquished 
by the so-called Ilekkhans or Karakhanids. Their residence was 
Uskend in the Eastern Ferghana quite near to the Chinese frontier. 
Four important buildings of this town are standing until to-day, a 
minar and three mausoleums. The minar, which has lost its top part 
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represents a type very common in Iran and Turan»ea cylindrical 
tower, gradually diminishing as it reaches the top. It is the oldest 
specimen of its kind. The decoration resembles perfectly that of the 
oldest tomb at Uskend, most presumably that of the founder of the 
Karakhanid dynasty, who died 1012 1 13. It consists of lines of tiles 
combined in geometrical patterns, the ground between them filled with 
small stucco-leaves. This kind of decoration, sometimes without 
stucco leaves becomes now quite common. In Northern Persia we find 
two tomb-towers decorated in this way and it occurs as late as the end 
of the 12th century on the tombs of Mumine Chatun, wife of the 
Atabeg Ildegis, and of Jusuf ibn Kuseir at Nachtshevan. 

The next step in the development is the fagade of the tomb 
at Uskend where the Khakhan Jelaleddin el Hussein was buried, 
tfie date being 1152. Again the brickwork pattern dominates, very 
densely set. It fills the front wall completely. But real ornamenta- 
tion, worked out in terracotta enters now the system, emphasising 
the entrance. The thifd mausoleum at Uskend was built in 1186187, 
unfortunately we do not know for whom. Here the brick decoration 
has quite disappeared and perpendicular friezes filled with terracotta 
ornamentation dominate the fagade. This decoration consists of 
inscriptions, arabesques and wicker-work patterns of all possible des- 
criptions. Another outstanding monument in the Ferghana district 
is a tower-shaped mausoleum, standing in a very lonely site near 
Kassan. It looks very plain and unadorned. But the interior is 
most beautifully decorated. All details, such as the quaterfoil or 
the indented archer of the highest beauty and the details are extremely 
varied. 

The centre of this art was not the Karakhanid court. A ruler 
of this dynasty, Arslan Khan Muhammed ben Suleiman, beautified 
about 1120 Bokhara with monuments, which have no connection with 
the style of Uskend. Above all he erected the famous Kalyan Minar, 
which is the landmark of this city. This type is, as mentioned al- 
ready, very common in Iran and Turan. Examples exist at Kunja 
Urgenj, Termess, Firuzabad, Isfahan and at many other places. Arslan 
Khan moreover built a musalla, the surviving parts of which show tlie 
same Churasanic brick-decoration, as the ancient mosque at Herat 
and the most imposing building of Western Turkestan, Sultan Sanjar's 
Mausoleum at Merv. 

Merv is to-day a barren spot in the desert of Kisil Kum. But 
it was a very old cultural site. There are not less than five ruined 
places next to one another, whose history stretches from the ancient 
Persian period right down to the 18th century A. D. The most im- 
portant of them is Sultan Kala, the city of the Seljuk dynasty, which 
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in four lines.ruled the whole of Central and Western Asia. We know 
that it was very rich indeed in mosques, houses, palaces and libraries. 
Even to-day the double wall is still standing, which Sultan Sanjar 
built around his itown, and Sultan Sanjar’s mausoleum. He died in 
the year 1157. It is unquestionably one of the finest monuments of 
Islam. Admirable is the distribution of the ornamentation, which 
never disturbs the architectural forms. 

There is not much left of medieval buildings in other parts of 
Asia. The most impressive buildings are the monuments of the 
Seljuk dynasty, which resided at Konja. The greatness of the orna- 
mentation in the fagades of their buildings is striking and disarms 
every prejudice against Mohammedan art. The minars of this style 
are very peculiar. We would call them perhaps fluted, but convexly 
fluted. We come across such forms in all parts of Asia, where Tur- 
kish dynasties ruled. It is doubtless again a Turkish contribution to 
the Mohammedan art. Its most perfect feature is shown in 
two mausoleums in Churasan, the architectufal idea of which seems 
to be that of a tent, the stuff-walls falling in folds. A fortress at Merv 
and a Musalla between Samarqand and Bukhara have their walls 
formed in the same style. In Jar Kurghan, near the Oxus river stands 
a convexly fluted minar and the Kutb Minar at Delhi is a building 
of the same kind, but richer, many times multiplied and inserting 
edged pillars between the convex mouldings. 

The most dreadful event in the history of Asia was the raid of 
Jenghiskhan about 1220. A stupid offence of the Chwaresmshah gave 
the pretext for it. With the utmost brutality Jenghiskhan destroyed the 
most flourishing cities in Central Asia, such as Kunja Urgenj, Merv, 
Bokhara and Samarqand and killed a great part of the inhabitants. 
Nothing seems to have survived but a poor necropolis, dated 1340141, 
at Kassan in the Northern Ferghana, and its crude style and clumsy 
wording testifies the cultural decay. But Persia proi>er does not share 
the darkness of this age. The Mongol dynasty of the so-called Flkhans 
which descended from Jenghiskhan raised the country to new splend- 
our. Khodabende Khan built his mausoleum in Sultanieh, which en- 
hances the greatness of Sultan Sanjars tomb at Merv, being octagonal 
and rising with a cupola. The interior decoration is now at an enor- 
mous cultural height. There are stucco-mihrabs in the mosques of 
Isfahan and Veramin, turning the flat ornaments into plastically 
graduated ones. The inner walls of the Inamzadehs were coated with 
fayence tiles of metallic lustre culminating in marvellous mihrabs. 

But the enamel was not limited to the flat tiles. This marvellous 
technic spread out and joined the sharply cut terracotta-decoration, 
such as formerly decorating the fagades of Uskend. Four buildings are 
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Standing in Turkestan, overflooding the terracotta-decoratjpn with sky- 
blue, dark-blue and white enamel. Three are the oldest buildings at 
the most holy spot in Samarqand, one of them built in 1334|5, being 
the shrine of Kasim ibn Abbas, the living king ( Shall, Sindah) himself. 
The fourth is the tomb of a Mongol prince Bayan Khuli Khan, who 
was assassinated in the year 1357 and buried outside the walls of 
Bokhara. It seems, that this style derived from Eastern Churasan. 
A Liwan which bears the same kind of decoration stands in Konja in 
Asia Minor and the inscription describes one Mohammed from Tus 
the artist. 

This splendid period was to create Islamic painting which 
according to the religious law could be only miniature painting. It 
was easier for these Mongol princes to overcome the prejudice, than 
for any born orthodox Moslem. But art was almost entirely confined 
to their countries, whilst others were suffering badly from the after- 
effects of Jenghiskhan’s raid. That Islamic art obtained again a centre 
and arose to new richness and splendour wc may safely ascribe to the 
great personality of Tamerlane. 

Tamerlane was by no means, like jenghiskhan, a mere destroyer. 
He was fond of building palaces and mosques and rebuilding holy 
shrines. Carrying away by force the artists from the cities he con- 
quered to Samarqand, he made Turkestan the actual artistic centre of 
the Islamic world. There is no important building outside this 
country belonging to Tamerlane’s period. 

After the year 1370, when safely in possession of Samarqand he 
began immediately to fill his residence with splendid buildings. No 
less than 18 mausoleums form the splendid necropolis of the so-called 
Shah Sindah. They follow mostly the Churasanic style. But Turkish, 
Persian and even Chinese elements and techniques are mixed with 
the decoration. When Timur was at the very height of his power, 
controlling practically the whole Islamic world, his taste grew to the 
most exaggerated demands. From the Persian style, which was very 
monumental in itself, his architects developed structures on quite an 
exaggerated scale. 

There are two monuments outside Samarqand which form the 
transition. The one is the mosque of Choja Achmad Yassawi in the 
town of Turkestan, slightly to the North of Samarqand built in 1397 
by a Persian artist from Isfahan. It is an enormous square building, 
a cubic block, from which two domes rise, one covering the mosque 
proper and the other the tomb of the Saint. This second dome is 
already melon-shaped. The entrance is flanked by two towers like 
that of a fortress, a most extraordinary form, which is certainly a 
product of Timur’s warlike mind. This mosque has the distinction 
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of being the .only one in Inner Asia that has kept almost intact the 
whole of its furniture. It possesses two beautifully carved wooden 
doors with interlaced bronze handles, two enormous bronze candle- 
sticks, one enormous bronze vessel of more than a man's height and 
some smaller objects. 

The second monument of these years of transition is a palace in 
Timur’s birth place Kesh, now called Shahri Sjabs, finished in 139G. 
This building is one of the marvels of the world. We possess a des- 
cription of its original features by the Spanish ambassador Clavijo, 
sent to Timur by the King Henry HI. By combining this descrip- 
tion with the palace as it stands to-day, covered with enamelled tiles, 
we get a very interesting result. It proves how strong the tradition 
of Asiatic art was. The system is not only the same as that of early 
Islamic palaces, such as Mshatta and Balkuvara, but goes back lo 
the Assyrian palaces at Nimrud and Chorsabad, and has its surface 
completely covered with enamelled tiks, as the Ishtar Gate at Baby- 
lon. Timur was apparently very attached to tfhis place, where he was 
born, and embellished it by means of many buildings. But it was 
Samarqand, which he appreciated most. The most prominent build- 
ing in the city is the mosque Bibi Chanim, which Timur built ( 1398 
to 1405) in memory of his wife. With its monumental gateway, two 
side-buildings and a domed main mosque it is the first known speci- 
men of the classical Friday mosques. The second masterpiece of this 
period is Timur’s own mausoleum at Samarqand, the so-called Gur- 
i-mir. Above an octagonal structure a lofty cylindrical tambour rises, 
on the top of which a melon-shaped dome is set. It is the ancient 
Turkish form, but it enhances by far the ideas of the mausoleums of 
Sultan Sanjar and Khodabende Khan. Timur died in 1405, when he 
was just preparing for war against China. 

There was no artistic centre after his death, but in many places 
arts were flourishing. At Samarqand, Timur’s grandson Ulugh Beg 
built a famous observatory and the beautiful mosque, which bears 
his name. The building is a transformation of Bibi Chanim into a 
medressa. But the decoration is richer and the fayence mosaic almost 
the only technic used. He favoured this luxurious technic, even when 
finishing buildings, founded by Timur himself. This style survived 
in Turkestan almost to our own days. Even the Sheibanid dynasty 
did not change it. 

During Ulugh Beg’s time another TimuritJ dynasty, which derived 
from Shah Ruck Bahadur, held sway over Churasan, residing in 
Herat. There are some ruins of buildings left, but the taste was 
obviously more cultivated than strong, and turned to the lesser arts. 
It was perhaps here, that the so-called Persian carpet was created and 
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certainly the Persian miniature painting started its gjprious career 
from this court. Its most famous artist was Behzad, the best prey, 
when in 1508 the dynasty of Herat was conquered by the Persian 
Safavids. 

Through the whole history of art we find a rule which governs 
artistic evolution all over the world. Art always begins strong, then 
grows more spiritual and delicate and becomes imposing and magni- 
ficent at last. So was the evolution of European and of Chinese art 
and so that of Islamic art. 

At the top of the development wc find in all Islamic countries 
an art most imposing and magnificent. It is represented by the art 
of the Turks in Istanbul (Constantinople), of the Sefevids in Persia 
and of the Mogul emperors in India. 

The Turkish art has a peculiar greatness, based on the warlike 
strength of the nation. Conquerors as they are, they tried to develop 
the most perfect speciijien of architecture they noticed in Constan- 
tinople, the former church of Hagia Sophia. It was a very difficult 
task, this church having one of the boldest structures in the whole 
history of architccturp. But they succeeded and Sinan, one of the 
great geniuses in art, built a series of domed mosques, which have not 
many equals in the world. Many Turkish mosques are covered with 
enamelled tiles, which enrich the original Persian patterns with natura- 
listic flower designs. 

Later Persian art has its glory not in architecture, but in the 
lesser arts. Its most famous products are the P\irsian carpets. 
There are various kinds, such as cari^Kts with flower design, with 
arabesques, the monumental vase-carpets and those with landscapes 
and hunting scenes, these perhaps designed by artist painters. There 
were very famous Persian painters at the courts of Shah Tamasp and 
Shah Abbas. Chinese influence was very strong in all Persian art of 
this time and contributed many patterns to the ornamental designs. 

But the example of Mohammedan art in India demonstrates 
that the importance of influences is usually overestimated. The ele- 
ments of Indian Mohammedan art came from Persia. But they 
were not adopted. They became elements of peculiar Indian styles. 
Pillars and cupolas have a material power, which is quite national 
The Kutb Minar at Delhi multiplies the Turkish elements. The mos- 
ques at Ahmedabad and Champaner are mixing Mohammedan and 
Hindu elements into extraordinary richness and the mosques and 
tombs of the Mogul emperors, based on a renewed Persian influence 
are perfect expressions of the Indian taste. It is perhaps most signi- 
ficant, that the famous Mogul miniatures are very realistic in their 
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way and prefer portraits and scenes from daily life, quite unlike 
any other Islamic art. 

The rules for Mohammedan art are given by religion and each 
Mohammedan nation follows them. But every Mohammedan nation 
has its own style. Islam is a spiritual world, in which many nations 
and tribes found their places and I had the opportunity to form their 
own art and to live their own lives. 

Ernst Cohn-Wiener. 



THE PARITY OF INDIAN COTTON* 

As there is* a lot of popular misunderstanding on the “ Parity of 
Indian Cotton ” and as the subject in all its ramifications is of interest 
not only to students of Indian cotton but also to students of economics 
and of rural welfare, it is felt that the following brief study may be 
useful to readers of the University Journal. 

The most usual question one is asked not merely by laymen but 
also by people who ought to know better, like f^eople in charge of 
n^lls or of Government departments, is, what is the normal parity 
of Indian cotton ? They imagine that there is a fixed parity or a fixed 
relationship, say, between the price of New York futures and Broach, 
or Broach and Oomrag, or Bengal and Broach ; that if there is a 
disturbance of this fixed relationship — which, by the way, must be 
a carefully guarded trade secret— it would be a profitable operation to 
sell what is higher in price and buy what is lower in price. Unfor- 
tunately, there are many people who imagine such relationships do 
exist and then operate on the same, to find themselves saddled with 
losses when what they considered low in parity goes lower and 
what they considered high in parity goes higher. They then declare 
that it must be somebody else's fault and end by blaming the autho- 
rities, say, the Government or the East India Cotton Association. 
Or they hit upon some technical market factors like the operation 
of Teji-mandi or of some big Marwari speculator who happens, or 
appears to be, making money and pass on all the blame for their 
losses to such technical factors. Psychologically speaking, this is 
the sub-conscious complex behind a lot of criticism in the Press. 

The expression ** Parity of Cotton ’’ is used to denote compara- 
tive or relative price, just as the expression “ naval parity is used to 
denote comparative strength. The parity of Indian cotton, in general 
parlance, means the price of Indian cotton as compared with the 
price of American cotton, because America is the largest single pro- 
ducer of cotton. It is usual to compare the two prices by comparing 
the quotation of New York Futures with the quotation of Broach, 
Le., the most important Indian Contract. 

Before one can compare the two prices, one must be in a 
position to reduce them to a common denominator or to express 

* This study formed part of a speech delivered by the writer at the 

Sydenham College of Commerce and Economics on February 26, 1935, 
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them in the s^me terms, and to do this, one must first understand 
what the different contracts mean. Half the troubles of the cotton 
speculator would vanish if he always had at the back of his mind 
what these different contracts represented. The quotation for Broach 
April! May means the price of Broach cotton, of average staple and 
fully-good standard, per candy of 784 lbs. expressed in Rupees, for 
delivery in April or May at the seller's option, with the additional 
right to the seller of tendering certain specified growths like Dholleras 
or Surats at market differences. Similarly New York May means 
the price, in Dollar cents per lb. of American cotton, staple and 
middling standard, delivered in May. with the option to the seller of 
tendering a certain fairly wide range of standards and staple lengths 
at market differences. Similarly the Liverpex)! May contract means 
the price of the same cotton delivered in Liverpool, with the sams 
option to the seller. 

Further, the New York Futures contract represents cotton deli- 
vered in New York or any one of eight designated ports in the U.S.A. 
Liverpool cotton is understood to represent cotton in Liverpool and 
Broach contract is understood to represent cotton in Bombay. In 
Bombay, the price is expressed in so many rupees per candy, in 
New York in so many cents per lb. gross weight and in Liverpool 
in so many pence and hundredths of pence per lb. net weight. 

The comparison can be made by reducing the pence jxir lb. to 
mpees per candy, or vice versa, taking the current rate of exchange : 
or the cents per lb. to rupees per candy, taking the Rupee-Dollar 
exchange, and allowing for the fact that the New York price is the 
gross price and includes the tare, conventionally estimated at 6%. 
Taking the quotation on December 2, 1934, say, New York at 12'80 
cents and the Rupee-Dollar cross rate at 2 70, one arrives at a price 
of New York of Rs. 271!- candy, which comes to Rs. 287, if allow- 
ance is made for the net and gross weights. The Bombay quotation 
at Rs, 236 1 - works out to Rs. 287 minus Rs. 236, i.e., Rs. 51 1- lower 
than New York. Liverpool at 6-80(f per lb. works out to Rs. 296 
per candy at 1|6 exchange. Hence Bombay is Rs. 60 lower than 
Liverpool. 

It will be noticed that while the New York contracts work out 
to Rs. 287, the Liverpool contract works out to Rs. 296, i,e., Rs. 9 
higher. This is explained by the cost of carrying cotton from the 
U.S.A. to Liverpool, and may be considered normal. We need not 
enter into the further details of the Liverpool-New York straddle 
here. 

We have examined the crudest, but the most usual and funda- 
mentally correct, way of expressing price differences. We have 
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found that Bombay is Rs. 60 lower than Liverpool, but it does not 
follow that Bombay is so much lower in parity. We have still to 
make allowances for the difference in the spinning performances of 
the two cottons. The Broach staple is shorter and weaker, and let 
us assume that Broach should be Rs. 50 j- lower because of its inferior 
performance. Then it would be a correct thing to say that Broach 
is Rs. 10 lower in parity with Liverpool Americans. It must be 
mentioned here that the assumption that the difference in the value 
of Broach and Americans is Rs. 50 is pure guess-work, and what 
is more, the difference in value is not an absolute quantum but a 
variable function. If Liverpool cotton was a shilling a pound, the 
value of Broach would not be Rs. 50 lower but possibly Rs. 100 
lower. We have, therefore, to refine our ideas and methods of 
working out parities and try to express them as percentages. We 
may suggest that Broach cotton is intrinsically 10% lower in value 
than American and the relative parity should be watched according- 
ly, and if Broach is 15% lower than American in absolute price, we 
may say that Broach is 5% lower in parity. But this again is an 
assumption. 

The difference in price can also be expressed in pence per lb. 
instead of Rupees per candy. In the above case, we have Broach 
Rs. 236 with Liverpool at 6 80. Broach at Rs. 236 works out to 
542d per lb., so that the parity difference is 1 38(/. If Broach is 
Rs. 242 and Liverpool 6 85(/ as on December 30, the difference is 
6'85 minus 5 55 :: 1'30. In the Bombay Cotton Annual, price dif- 
ferences are worked out in this manner from 1922 to 1933, 
month by month. The narrowest difference was reached in March, 
1932, when Broach was only 0 17d lower than Liverpool, or a 
percentage of just over 3 per cent. This was due to the short crop 
in India in 1931-32. The widest difference was in December 1923 
when it was as much as 5'99</ or a Liverpool quotation of 20d or a 
percentage of 34-95. The present difference works about to a per- 
centage of about 20. It would seem this difference in price tends to 
widen, not only absolutely but as a percentage, when the price level 
is very high. But it would be dangerous to generalise, for reasons 
which will be explained hereafter. 

In the adjoining Table, I have worked out the difference in 
price between Liverpool and Bombay as a percentage, the differehce 
being expressed as a percentage of the price of Liverpool futures. It 
will be noticed that the percentage is as high as 30 in January 1934 
and as low as 3-2 in February, 1932. So here is food for thought 
for the people who believe in a ** fixed parity ” between Liverpool 
and Bombay : by the way, it may be pointed out that in January 
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1924, LiverQCX)! futures were nearly 2Qd and Broach Rs. 626, while 
in February 1932, the former were down to M and the latter to 
Rs. 206. 

The relative. value, as explained above, is not a fixed percentage 
but a variable function. It is ultimately determined by a number of 
factors, the most important of which are : — 

1. The relative supply and demand. 

2. The relative character of each year's crops. 

3. The cost of transport to the point of consumption. 

4. Exchange restrictions and tariffs. 

5. Artificial price regulations etc. 

6. Technical factors like attempts to corner etc. 

We will now give a few illustrations to show the working of erfch 
of these. If there is a small crop in India and a large crop in the 
U.S.A., Indian cotton is bound to rule higher in parity than Ameri- 
can cotton, to the point to which the consumption of Indian cotton 
is restricted and the consumption of American cotton is expanded 
so as to bring about an adjustment of the demand to the supply. 
The reverse is equally true in case the Indian crop is a large one as 
in 1924-25 and 1925-26, when the Indian crop was actually very 
nearly 7 million bales and broach April-May ruled nearly Rs. 100 
lower than Americans at one time or other. In 1932, when we had 
a small crop, Broach at one time ruled about as high as American 
cotton or only a few points lower. The point can be explained in 
another way. If the Bengal crop is small, the price of Bengal will 
go up in relation to Broach as the world must have, say, a certain 
number of cotton blankets and no amount of previous statistics will 
help to keep down the price of Bengals which will go up till the 
demand for blankets is reduced and the manufacture thereof becomes 
no longer profitable. 

The next factor is the character or quality of the crop. If the 
crop of a certain year shows better staple, it will spin higher counts 
and its price in the world’s crop will be relatively higher. This is 
no doubt obvious. 

The third factor is that of transport — in a more general sense 
than the mere cost of transport. The relative adjustment of parity 
is brought about ultimately by the competition of similar growths of 
cotton at the points of consumption. A substantial portion of the 
Indian crop has to be exported and has to compete in the world’s 
niarkets with American and other growths. We have therefore to 
take into account the cost of transporting Indian cotton to the 
world’s markets — like Japan, Europe, etc. — and the price of Indian 

p 
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cotton as laid down in these markets is decided by ^he price of 
American or other cotton which is brought there for consumption. 
It is because of this fact that the Indian crop, as a whole, cannot 
benefit by the import duty on raw cotton. 

But the case of Indian staple cotton is different. Here the 
total Indian supply is smaller than the total Indian requirements, 
with the result that the price of Indian staple cotton, like Navsari, 
can go up till it reaches the level at which American cotton can be 
laid down in India. This has to pay an imix)rt duty of Rs. 24-8 
per candy, and so, Indian staple cotton cannot be said to be too high 
in parity till it becomes dearer than American or other foreign 
cotton laid down in India, duty paid. But should the Indian staple 
cotton crop exceed our requirements, it would have to be exported, 
and it would have to rule at the level at which it could compete 
with American cotton in the common markets like Japan. The 
price of Indian staple cotton will; in that case, at least once in the 
season have to fall below the price at which American cotton can be 
imported in Bombay, by Rs. 24-8 per candy (import duty) and the 
cost of transport of Indian cotton to the foreign consuming countries. 
The two points explained above denote^ the maximum and minimum 
price at which Indian staple cotton would rule in India. 

The above illustration also shows the importance of tariffs ; ex- 
change restrictions or discriminatory quotas or boycotts play a simi- 
lar part in determining the relative price levels and their importance 
will be felt increasingly in the future, if “ economic nationalism ” 
continues to grow at the present rate. 

Further, we have the most imix>rtant recent price factor, viz., 
the American attempts at price stabilisation. In 1934, America was 
financing some 7 million bales at 12 cents per lb., so that American 
cotton could not very well sell for long under the equivalent price of 
this loan. When Indian cotton which had no such support conti- 
nued to decline relatively to American cotton, there was a hue and 
cry in India. But Indian cotton continued to decline till her surplus 
supplies were absorbed and recovered only after her surplus sup- 
plies were absorbed, and then there was a sharp reduction in the 
Indian crop early in 1935. 

Finally, there are such purely technical or local factors affecting 
either Indian or American cotton, and unduly raising or lowering it. 
Among these may be included attempts to corner or to “ bear raid 
attempts to tamper with one particular contract by manipulating 
spot rates or the machinery of an exchange. As explained at the 
very start, the effect of such factors is nearly always exaggerated ; 
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ninety-five times out of hundred, such attempts fail, as world forces 
are stronger than any technical factors. Bodies like the New York 
Cotton Exchange or the East India Cotton Association can at best 
regulate markets. and see that a fair deal is exercised between buyer 
and seller but they cannot stabilise prices unless they have money or 
the right to create paper money, like the American Government. 

We have seen that a large number of factors is involved in the 
working out of the parity of Indian cotton. The number of factors, 
IX)nderablc and imponderable, is in fact so large that they cannot be 
reduced to an algebraic equation. The glorious uncertainty, and the 
world-wide outlook which these factors imply, constitute the chief 
intellectual attraction of the cotton trade. 

Table showing the Parity each month betw'een Mgd. Broach and 
Liverpool Futures, expressed as a percentage of the latter. 

(Values of Broach per candy of 7S4 lbs. — converted into pence per lb. 
at the ruling rate of exchange for Telegraphic Transfers on London.) 





Difference 

Parity as 
percentage of 
Liverpool. 


Liverpool 

Broach 

between L^pool 


(Pence per lb.) 

(Rs. per candy) 

i 

& Br. 

(Pence per lb. ) 


1923 


Jan. 1 

14-89 

499 

4*35 

29-2 

Feb. 

15.38 

537 

4-29 

28-0 

Mar. 

15-78 

545 

4-53 

28*7 

Apr. 

15-01 

522 

4-26 

28*3 

May 

13-98 

515 

3-41 

24-5 

Jun. 

12-39 

476 

2-62 

21*2 

JuL 

12-10 j 

456 i 

2-61 

19-3 

Aug. 

1278 

446 

3-71 

29*0 

Sep. 

14-74 

494 1 

4-58 

31-2 

Oct. 

15-63 

527 1 

4-23 1 

; 27*0 

Nov. 

i 18-53 

606 j 

5-46 

30*1 

Dec. 

1 20-00 

643 1 

5-99 

! 30*0 



1924 



Jan. 1 

19-55 

626 

5*88 

30-1 

Feb. 

18*36 

605 

5*39 

29-5 

Mar. ! 

16-58 ; 

563 

4-60 

27*7 

Apr. 1 

17*49 

572 

5-25 

30*0 

May ' 

17-25 

576 

4-91 

28-5 

Jun. 

14-40 

524 

3*10 

21*5 

Jul. 

14*89 

513 

3-63 

24*5 

Aug. 

14-75 

513 

3-47 

23*6 

Sep. 

13-29 

495 

2-24 

16-9 

Oct. 

13*50 

461 

2-93 

21*6 

Nov. 

13*39 

463 ! 

2*86 

21-4 

Dec. 

13*10 

457 

2-56 

19-5 
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Liverpool 
(Pence per Lb.) 

Broach 

(Rs. per candy) 

Difference 
between L’Pool 
&Br. 

( Pence per lb. ) 

i " 

I Parity as 
Percentage of 

1 Liverpool. 



1925 



Jan. 

12-92 

460 

2-37 

18-3 

Feb, 

13-35 

481 

2-32 

17-4 

Mar. 

13-77 

478 

2*85 

207 

Apr. 

13-17 

460 

2-69 

20-4 

May 

12-37 

447 

2-14 

17-3 

Jun. 

12-18 

420 

2-64 

20-9 

Jul. 

12-74 

423 

2-99 

23-3 

Aug. 

12-34 

420 

2-65 

21-5 

Sep. 

12-39 

422 

2-62 

21*2 

Oct. 

11-32 

409 

1-86 

16-4 

Nov. 

10-36 

388 

1-38 

13*3 

ifec. 

9-86 

362 

1-49 

15-1 



1926 



Jan. 

10-24 

358 

1-95 

190 

Feb. 

10-00 

357 

1*75 

17-5 

Mar. 

9-43 

355 

1-25 

13-3 

Apr. 

9-41 

339 

1-71 

18-2 

May 

9-56 

336 

1-92 

20-0 

Jun, 

8-87 

321 

1-54 

17-4 

Jul. 

9-01 

320 

1-71 

19*0 

Aug. 

9-04 

321 

1-70 

18-7 

Sep. 

8-81 

315 

162 

18-3 

Oct. 

7-15 

i 266 

1-10 1 

15-4 

Nov. 

6-91 

1 255 

1-12 

16-2 

Dec. 1 

6-66 

1 246 

1-08 

16-2 



1927 



Jan. 

7-06 

258 

1-15 

16-3 

Feb. 

7-39 

276 

1-08 

14-6 

Mar. 

7-50 

297 

0-72 

9-6 

Apr. 

7-62 

286 

1-07 

14-1 

May 

8.41 

1 319 

1-15 

13-7 

Jun. 

9-20 

341 

1-42 

1S6 

Jul. 

9-80 

361 

1-59 

16*2 

Aug. 

10-74 

402 

1-42 

13*2 

Sep, 

11-71 

445 

1-46 

12-4 

Oct. 

11-20 

409 

1-77 

15*8 

Nov. 

10-74 

392 

1-71 

16-0 

Dec. 

10-31 

378 

1-61 

15-6 



1928 



Jan. 

9-88 

367 

1-42 

14*2 

Feb. 

9*59 

357 

1-41 

14-7 

Mar. 

10-08 

366 

1-68 

16-6 

Apr. 

10-73 

370 

2-24 

20-8 

May 

11-20 

392 

2-22 

19-8 

Jun. 

10-95 

390 

2-03 

18-7 

Jul. 

11-08 

400 

1*96 

17-6 

Aug. 

9-97 

359 

1-74 

17-5 

Sep. 

9-59 

338 

1*86 

194 

Oct 

10-02 

356 

1-83 

18-2 

Nov. 

10*21 

354 

2-08 

204 

Dec. 

10-43 

361 

2*13 

20*5 
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Liverpool 
( Pence per lb. ) 

Broach 

(Rs. per candy) 

Difference 
between L*pool 
&Br. 

( Pence per lb.) 

Parity as 
percentage of 
Liverpool 

Jan. 

10-35 

1929 

357 

2-14 

207 

Feb. 

10-32 

358 

2-12 

20-6 

Mar. 

10-79 

368 

2-35 

21-7 

Apr. 

May. 

10-88 

345 

2-49 

24-0 

9-89 

335 

2-25 

22-7 

Jun. 

9-92 

333 

2-36 

23-8 

Jul. 

9-94 

336 

2-32 

23-4 

Aug. 

10-00 

343 

2-22 

22-2 

Sep. 

10-15 

343 

2-35 

23-2 

Oct. 

1000 

338 

2-32 

23-2 

Nov. 

9-52 

321 

2-22 

23-5 

Dec. 

9-38 

316 

2-16 

22-9 

Jan. 

9-25 

1930 

301 

2-37 

25-8 

Feb. 

8-37 

267 

229 

27-3 

Mar. 

8-00 

257 

216 

270 

Apr. 

8-24 

258 

2-38 

29-0 

May 

803 

260 

2- 13 

26*5 

Jun. 

7-35 

228 

219 

29-9 

Jul. 

7-08 

222 

205 

290 

Aug. 

6-60 

218 

1-67 

25-6 

Sep. 

6-18 

206 

1-52 

24-5 

Oct. 

5-63 

198 

M4 

20-3 

Nov. 

6-13 

200 

1-60 

261 

Dec. 

5-51 

177 1 

1-51 

1 27-4 

Jan. 

5-47 

1931 

134 

1-31 i 

240 

Feb. 

5-90 

211 i 

1-12 

19-0 

Mar. 

6-02 


1-32 

22-0 

Apr. 

5-48 

192 

112 

20-5 

May 

5-13 

182 

1-00 

19-4 

Jun. 

4-79 

175 

0-88 

17-3 

July 

5-29 

191 

0-96 

18-1 

Aug. 

4-11 

160 

0-49 

11-9 

Sep. 

4-25 

154 

0-76 

1 17-8 

Oct. 

4-50 

172 

0-59 

131 

Nov. 

4-75 

186 

0-46 

9-7 

Dec. 

4-87 

195 

0-37 

1 7-S 

Jan. 

5-08 

1932 

206 

0-33 

6-5 

Feb. 

5*39 

225 

0-19 

3-5 

Mar. 

5-09 

213 

0-17 

3-7 

Apr. 

4-55 

132 

0*37 

8-1 

May 

4-22 

175 

0-22 

5-2 

Jun. 

3-96 

157 

0-37 

9-4 

July 

4-59 

184 

0-36 

7-8 

Aug. 

5.71 

221 

0*62 

10-8 

Sep. 

5-98 

230 

0-66 

11-0 

Oct. 

5-31 

211 

0-43 

8*1 

Nov. 

5*25 

210 

0-39 

7-4 

Dec. 

m 

4-99 

198 

0-40 

80 
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j Difference | 

I Liverpool Broach between Upoolj 

KPence per lb.) (Rs. per candy) & Br. 1 
! (Pence per lb.) i 


Parity as 
percentage 
of L’pool. 




1933. 



Jan. 

5-01 

200 

0-39 

7*8 

Feb. 

4-77 

163 

0-54 

11*3 

Mar. 

4*87 

180 

0*74 

15*2 

Apr. 

5.08 

177 

1*01 

19*8 

May 

5-89 

221 

0*81 

13*8 

June 

6-09 

. 229 

0*82 

13*5 

July 

6*21 

; 231 

0*90 

14*5 

Aug. 

5*70 

i 209 

0*89 

15*6 

Sep. 

5.49 

200 

0-90 

16-4 

Oct. 

5*38 

1 190 

1*02 * 

19*0 

Nov. 

5.O6 

! 183 

0*83 1 

17*6 

Dec. 

5*09 

180 

0-96 ! 

18*9 



1934. 



Jan. 

5-64 

197 

; 1*11 

19-7 

Feb. 

6*26 

209 

1*46 

23*3 

Mar. 

6*20 

205 

i 1*48 

23*9 

Apr. 

5*38 

198 1 

138 

23*3 

May 

5*88 

194 ! 

1*43 

24-3 

Jun. j 

6*39 

209 

1-60 ! 

25*0 

July. 1 

6*63 

222 

1*52 1 

22*9 

Aug, 1 

6*91 

228 

1-67 1 

24*2 

Sep. 

6*75 

217 

i 1*76 ! 

26*0 

Oct. 

6*55 

209 

I 1*75 ' 

26-7 

Nov. 

6*54 

215 

1 1-60 

23*6 

Dec. 

6*74 

230 

1*45 

21*4 

Jan. 1935. 

6*82 ( 

246 

1 M6 

17* 1 


R, G. Saraiya. 


• The figures for Liverpool and Broach are taken from the Bombay 
Cotton Annual 


LIMITATIONS OF CANE SUGAR MANUFACTURE 


Importance oj Indian Sugar Industry : — 

That the world’s sugar industry is passing through a period of 
revolution is scarcely news even to a superficial observer. The 
changes that have taken, and are still taking, place in the industry’s 
commercial and economic structure are. too patent to need enumera- 
tion. Among them all, however, none is more striking to any one 
acquainted with the history of sugar, nor more dramatically signv 
ficanl as the sign of a new era, than the metamorphosis which has 
come over the Indian sugar industry during the last three or four 
years. From being an annual importer of about a million tons of 
white sugar valued at Rs. 12 crores. as late as 1929-30, the recent 
rapid expansion of sugar industry has drastically curtailed the quan- 
tity and value of imports, and the time is not far off when India may 
become an ex|x)rting country. This has come as a surprise, parti- 
cularly to the westerner apt to blackmail Indian capital and capi- 
talist, so that to-day we have about 150 sugar factories representing 
a total investment of over Rs. 25 crores and giving employment to 
about a lakh of workers. It stands second only to cotton industry. 
This is, however, only a part of the story. Sugar factories consti- 
tute only a part of the Indian sugar industry. Therefore, it is a 
relief to note that Indian sugar industry, which was an object of 
mild solicitude, has passed the stage when it was smiled at by other 
countries and has become a serious competitor of the importer who 
had a quasi-monopoly in the Indian market. 

Agricultural Aspect : — 

Indian sugar industry has two as[)ects, agricultural and indus- 
trial. India being primarily an agricultural country, the cultivation 
of sugar holds a very prominent place in its economy. From the 
relative position of different provinces as producers of sugar cane/ 
it is evident that the cultivation of cane holds a unique place in the 
sugar cane belt. It is the most important and perhaps the only cash 
crop in the sugar cane belt. The cultivation of cotton is not well 
adapted to the soil and jute can hardly be a good substitute for 
sugar cane. The area under tobacco is already too high to admit 


(1) Vide, Review of Sugar Trade, 1930-31. 
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of any further extension. Therefore, none of the cash crops can be 
a profitable substitute for cane. Rightly the Tariff Board remarks 
that in the past over a period of years the return from cane has been 
consistently greater than that from any other crop except jute.^ 
This is partly due to wide home market. The price of most Indian 
staple crops is determined by the conditions of the world market 
because the home market is insufficient to absorb the total produc* 
tion. In the case of crops cultivated for export the position of the 
agriculturist is affected by world factors, but the unlimited extent 
of the home market for sugar relieves the agriculturist from the 
vagaries of the world market. A protected and wide home market 
for sugar affords great relief to the agricultural population, for cane 
crop is the most important crop which helps the cultivator to pay 
®ff his rent and irrigation dues and to make provision for those neces- 
saries of life for which cash payment is required. The cane crop 
therefore is profitable both to the agriculturist and the Government. 
It is important to the Government, firstly, because the cane crop being 
an imixirtant cash ciop, the Government is able to collect land 
revenue with greater ease and at higher rate. In fact, the ability 
of the cultivator to pay his rent is conditioned largely by the price 
he fetches for such valuable crojis. 7'his is especially true at present 
when India, with other countries, is passing through the most acute 
depression, coupled with the political unrest and agricultural crisis.^ 
Cane crop gives substantial relief. Secondly, a substantial portion 
of the total irrigation revenue derived by the Government is due to 
the cane crop. 

It should also be noted that cane encourages a more intensive 
system of agriculture because the price fetched by the crop offers 
sufficient inducement to the cultivator for making adequate provi- 
sion for manures, water, deep ploughing, etc. No wonder then if 
in certain parts of the United Provinces many tube wells have been 
sunk to lift water for cane cultivation.* Besides, the cane cultiva- 
tion holds, throughout India, a recognised place in crop rotation. It 
adds to the productivity of soil because the*, yield of crops grown 


(1) Vide, Report, para. 30. 

(2) The severity of depression is more keenly felt because the prices of 

agricultural products have fallen lower than those of the manu- 
factured products and therefore the cultivator with his reduced 
purchasing power and higher incidence of land revenue is pressed 
heavily. 

Refer Agricultural Crisis League, Sir A. Chatterjee's Note. 

(3) For details, see Indian Tariff Board Evidence, Vol. II, p. 43. 
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after sugar cane is generally speaking considerably higher than that 
after other rotation crops. So also, the cane crop is an impK)rtant 
source of cattle fodder, especially as it comes at a time when grass 
gets scarce ; from .December to March, when the ordinary fodder is 
falling off, sugar cane crop keeps the cattle in better condition. It 
is estimated that one acre of cane supplies one and a half tons of 
cattle food in the shaixj of tops and edible leaves.^ 

Industrial Aspect : 

The industrial aspect of Indian sugar industry is no less im- 
portant, the three constituent parts of the industry being gur, deshi 
or khandsari sugar, and factory sugar. Indian sugar industry occu- 
pies unique position replete with potentialities because India, while 
one of the largest growers of cane and one of the biggest manufad- 
turers of sugar,- has also been a customer lor about a steady million 
tons of white sugar. Thus, India not only consumes what she pro- 
duces but has been paying an annual sum of about 12 crores of 
rupees for her imix^rts of white sugar, mainly from Java. Therefore, 
the Indian sugar industry enjoys a di'cided advantage over those of 
other countries in that it is favoured with wide home market, as is 
evident from her imports of white sugar and the growth in demand 
recorded in the recent years. Other important sugar produc- 
ing countries, like Java, Cuba, Hawaii and Mauritius, have practi- 
cally no home market and dt’pind primarily on the export trade. 
The Indian Tariff Board has estimated the extent of the home mar- 
ket and has corroborated the aforesaid facts. Recent development 
in our sugar industry has been feasible primarily because of the 
existence of this wide protected home market. 

The Indian sugar industry, right from the cultivation of the 
crop to the emergence of white sugar from the modem up-to-date 
factory affords employment to large number of capitalists and labour- 
ers, About 15 million people arc directly concerned in the cultiva- 


(1) Vide, Report of the Tariff Board, para. 31. 

(2) As regards the home market India at present imports approximately 

one million tons of white sugar annually ; about lOO.OCK) tons is 
manufactured in India in refineries or central factories, while a 
varying amount estimated at 200.000 to 250,000 tons is manu- 
factured by KhandesarixS mainly in Rohilkhand by the “ bel ” 
method. In addition to this some 21 million tons of gur are 
consumed each year. The total consumption of gur and sugar 
in the country may be valued at not far short of Rs. 60 crores 
annually. 

Vide, Report of the Tariff Board, para. 21. 
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tion of cane.^ The majority of the central factories bekig established 
in the rural areas, in order to obtain fresh supplies of cane, draw 
their labour supplies from the surrounding villages, and thus afford 
employment to agricultural population in the period between the 
kharif and rabi harvest when the agricultural operations are slack. 
This is to the mutual advantage of both the parties ; the employer 
gets an adequate supply of cheap labour and the employees make 
the best use of the time which they would otherwise have wasted in 
loitering and idleness. The average wage paid at the Indian factories 
is about 8 annas a day, which compares very favourably with the 
wages paid in other countries and shows that the industry enjoys 
incomparative advantage in respect of the labour supply. It has 
been aptly stated that field labour in India is generally abundant 
alid quite good.-^ In Java, wages are low as compared with other 
countries, but a little higher as compared with India.'^ In the 
Philippines the wages are round about Is. Id. a day plus half that 
value of rice, equal to about 2s. Ad. a day.'* In Mauritius wages 
are about 3s. a day."’ Cuba pays about 5s. a day and Hawaii over 6s. 
In Queensland the minimum wage is round about 17s. 


(1) According to the es5timate of Mr. Burt something like 13 million 

people are dependent upon the industry in one way or another. 
Explaining as to how he arrived at this estimate, Mr. Burt says : 
“ There arc three million acres of cane land in India and even in 
the best cane districts cane does not occupy more than 15 per 
cent, of the activated area, so that gives 20 million acres of 
holdings on which cane is grown. If you take the average hold- 
ing to be as large as 6 acres, which is rather a high figure, that 
means 3-1 1 3 million of holdings, and if you allow 4 people as 
concerned in the working of a single holding, that will give you 
13 million people, in other words 4 to 5 people per acre of cane.” 
Vide, Evidence, Vol. II, p. 4. 

But this estimate, according to Dr. Mathai, errs on the side 
of safety and conservatism, and the number of people in fact 
dependent upon the cane crop is far more than the above esti- 
mate. 

(2) Dr. Barber’s Paper, Imperial Sugar Cane Research Conference, 1931, 

p. 35. 

(3) Unskilled labour is paid lOd. a day ; careful factory worker deserves 

from lid. to 3s. according to the skill required, and this is done 
by the Chinese, of whom tliere are large numbers in the island. 

(4) The total wages earned during the season is about £9-13-0 (10% 

having been deducted for the agent). 

(5) The labour is almost entirely Indian and is roughly divided into 

casual and permanent. According to Maxwell, in 1923 the vseale 
of wages for casual labourer was 3s. per day for 26 days in the 
month and during cropping season 4s. 6d. 
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It is estimated that the average sugar factory employs from 
200 to 300 men throughout the year and about 1,000 men in the 
working season. Not an inconsiderable number of people are em- 
ployed in the preparation of deshi sugar which is more than double 
the output of central factories. Albeit no accurate estimate can be 
made of the number of people employed in the sugar industry, it can 
be fairly said that the number is considerable and imjx>rtant to national 
economy. Thus, in its both agricultural and industrial aspect the 
importance of Indian sugar Industry is great. 

No wonder therefore that such an important industry has pecu- 
liar problems of its own, particularly because of its recent ^pansion 
in the factory manufacture of white sugar. In the pages that follow 
an attempt will be made to analyse these peculiar problems and 
limitations and outline the schemes for future course of action. 

PRESENT POSITION OF SUGAR INDUSTRY. 

We shall now proceed to analyse the present position of 
the Indian sugar industry after having discussed its importance 
to national economy. Notwithstanding the general trade depression, 
the sugar industry in India has expanded so rapidly during the last 
few years that it has surpassed the most sanguine expectations and 
in many quarters serious doubt is being felt regarding the develop- 
ment being lasting. For instance, in the year 1929-30 there were 
only about 30 cane factories and 12 refineries but for the season 
1933-34, as the Sugar Technologist ix)intcd out, there will be 128. 
This is not all. New factories are still being constructed, so that the 
total number of sugar mills seems to have increased to 145, as noted 
by Mr. M. P. Gandhi in the book.^ The output of factory white 
sugar, therefore, has recorded a marked increase, as can be seen from 
the following figures^ : — 


Year 

Production from cane. 

Tons. 


1928-29 

68,050 

31,038 

1929-30 

89,768 

21,150 

1930-31 

119,859 

31,791 

1931-32 

158,581 

69,539 

1932-33 

290,177 

91,000 


But the increase in the production of white sugar has not been 
confined to organised factories alone ; there has been an all-round 
development. The shrewd and alert indigenous producers as well 
have taken advantage of the situation and increased their output. 


(1) Vide, The Indian Sugar Industry, Appendix III. 

(2) Vide, Sugar TechndopsVs Letter, No. 7539. 
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The total annual production of white sugar which wa* estimated to 
be about 2 lakhs of tons up to 1930-31, increased to 2-5 lakhs of 
tons in 1931-32 and 2-75 lakhs in 1932-33. Thus, the total produc- 
tion of white sugar in India from both these sources has recorded a 
substantial increase during the last few years. Figures of the last five 


years tell their own story : — 
Year 

1928- 29 

1929- 30 

1930- 31 

1931- 32 

1932- 33 


Total (Tons.) 
299,088 
310,918 
351,650 
478,120 
656,177 


• The increase has been specially marked during the last two years. 
But the manufacture is being pushed ahead at a remarkable speed, 
so that according to the estimate of the Sugar Technologist the out- 
put during 1933-34 would rise to 8 86 lakhs tons and in 1934-35 to 
9*46 lakhs tons. This means that the home production of sugar will 
exceed the present home comsumption. According to Mr. Gandhi 
the actual output would be higher than the aforesaid estimate of the 
Sugar Technologist. He ix)ints out that the cane crushing capacity 
of factories is very much greater than that assumed by the Sugar 
Technologist, the number of factories started has bcK^n larger than 
calculated by him, the production due to the increase in the capacity 
of old factories has also been greater than the 10 per cent, assumed 
by him (during the year 1932-33, 18 4 per cent, more sugar was 
produced by old factories, as compared with 1931-32), and the dura- 
tion of crushing season has also been greater. He further adds that 
the estimate of the Sugar Technologist has gone far wrong even for 
1932-33 and will turn out still more incorrect in 1933-34 and 1934-35 
as a result of the large extensions in plants, and the large number of 
mills with over 600 tons daily cane-crushing capacity, the extension 
of the duration of the season, the probable increase in recovery of 
sugar due to the efficiency of the machinery built according to the 
latest scientific advancement, to the availability of larger supplier 
of improved cane, and to the increase in the number of factories 
projected for working in 1934-35.1 Therefore, according to his esti- 
mate the total production of sugar in India will be 11 lakh tons 
in 1933-34 and 11*5 lakh tons in 1934-35. This estimate does not 
come as a surprise. Albeit Mr. Gandhi has rather over-estimated the 
production, the actual output during 1934-35 will considerably exceed 
the estimate of 9*46 lakh tons. This fact has been conceded by the 


(1) Vide, The Indian Sugar Industry, p. 58-59. 
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Sugar Technologist as well.^ All these facts clearly bring out the 
most rapid growth of the industry for which the Indian industrialists 
can rightly feel proud. 

This rapid progress in the development of the industry is due 
to several causes of which the State protection is by far the most 
important. On the representation of the Imperial Council of Agri- 
cultural Research, the GovcTnment of India referred the case of 
Sugar industry to the Tariff Board for enquiry. The Tariff Board 
in 1931, recommended a grant of protection to the industry for a 
jieriod of 15 years and i^roposed that the protective duty on import 
of sugar should be fixed at Rs. 7-4-0 cwt. for the seven years 
and Rs. 6-4-0 per cwt. for the remaining eight years. The recom- 
mendations of the Tariff Board were accepted by the Government pf 
India and therefore the import duty op sugar which was raised to 
Rs. 7-4-0 per cwt. in 1931 for revenue purposes was stabilised as a 
protective measure for a period of seven years by the Sugar Industry 
Protection Act of 1932. Thus, revenue considerations have played 
no less an imp(')rtant part in the present scheme of ]')rotection. In 
fact the Prot( ction Act has helped the industry not by increasing the 
duty but rather by assuring the maintenance of the rate of duty at 
this figure for a definite period. 

The financial requirements of the Government of India gave an 
additional impetus to the growth of sugar industry, because in Sep- 
tember, 1932, a revenue surcharge of 25 per cent, was imposed on all 
imix^rt duties. This raised the import duty on Sugar by Rs. 1-13-0, 
from Rs. 7-4-0 to Rs. 9-1-0. 

Another factor which raised the incidence of protection was the 
giving up of gold standard by England in September, 1932. The 
guilder being still on the gold basis, this placed a further handicap of 
about 20 per cent, on Java sugar coming into India. 

Finally, the general economic depression has also had its share 
in helping the growth of sugar industry. As adverted to in the pre- 
ceding section, sugarcane crop in comparison with other crops gives 
better return to the grower and provides the money which he needs 
for paying his revenue and other dues. Sugarcane cultivation has 
therefore steadily increased during the last five years from 2 65 
million acres in 1928-29 to 3*41 million acres in 1932-33. as will be 
seen from the figures submitted below : — 


(1) Vide, The Times of India Commercial Supplement, 
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Year. 

Arta (Acres) 

1928-29 

2,650,000 

1929-30 

2.677,000 

1930-31 

2,902,000 

1931-32 

3,076,000 

1932-33 

3,409,000 


During the same period the yield of cane has increased from 
30 million tons to 50 million tons, the proportionately larger increase 
in yield being due to the increasing cultivation of cane of improved 
varieties. Improvement in the quantity as well as the quality of 
sugarcane and the* prevailing low prices for gur have helped the sugar 
manufacturers considerably. Lack of organisation and concerted 
a^ion on the part of cane glowers has further helped the factory 
owners. Whereas the abnormally low prices of gur have helped the 
refineries which were struggling foi their existence in 1929-30, the 
substantial fall in the price of cane leaves greater margin of profit to 
the factories. The factories located in the sugarcane belt in Northern 
India generally pay about 5 annas per maund for their cane supplies 
as against 8 annas paid three years ago. In some cases prices paid 
have been as low as 3 annas 6 pies per maund. 

The cumulative effect of all the factors mentioned above has 
been an increase in the normal margin of profit of sugar factories to 
much above the figure of 10 per cent, which was regarded as fair by 
the Tariff Board. No wonder, therefore, if the sugar factories were 
built up with remarkable rapidity. The Sugar Technologist has 
rightly sounded a note of warning. He says “ the rate at which the 
sugar industry has been developing during the last two years has 
recently become too fast to be healthy. In view of the statistical 
position disclosed above, considerable caution and restraint are neces- 
sary in connection with any further extension of the industry if it is 
to be saved the fate of jute, rubber and a number of other industries 
which are now suffering from the ill-effects of over-production.**^ 
This rapid multiplication in the number of sugar factories recorded 
in the recent years is not a true index of the intrinsic strength of the 
industry because there are a number of factories which can hardly 
stand the test of the competitions, which is an essential pre-requisite 
of sound industrial growth. New problems have arisen as a result of 
this rapid growth which demand an immediate solution before the 
industry can be well established in a state of stable equilibrium. Future 
progress apart, even if the present position of the industry and such 
develQpment as has already taken place is to endure, it should be com- 

(1) Vide, The Sugar Trade Review, 1931-32. 
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pletely re-organised and the inefficient appendage weeded out before 
the fiscal protection is withdrawn or reduced. 

THE PROBLEM AHEAD 

One important defect in the direction in which recent develop- 
ment has taken place relates to the selection of sites for some of the 
new factories. There has been an excessive development of the indus- 
try in the United Provinces and in Behar and niggardly development 
in the others. Particularly the northern part of Behar and the 
eastern districts of the United Provinces which were already over- 
crowded with factories, have attracted a large proportion of new fac- 
tories and there are a few instances in which two new factories have 
been built at one station. 

This defective location of factories has been due mostly to lack 
of foresight. There is no question that these congested areas possess 
a numbier of advantages at present. Thus there is ample area under 
cane cultivation and the cane growers are not accustomed to gur 
making to the same extent as in other cane growing areas. They 
understand the system under which factories purchased cane and are 
therefore willing and eager to sell their cane in preference to turning 
it into gur. There is also no indigenous Khandsari industry to com- 
pete for cane supplies. Trained labour for work in the factories is 
also plentiful. 

Most of th(‘se advantages are. however, either temporary or are 
such as can, with little organisation, be secured in other and less con- 
gested aieas also. As against these, the principal disadvantages, 
namely, that of overcrowding is likely to have a permanent effect. 
At present sugarcane is one of the few crops which give a fair return 
to the grower. When normal agricultural conditions return, sugar- 
cane may not be able to maintain this privileged position and the 
area under cane cultivation may diminish proportionately to that 
under other crops in these localities. The factories will then have to 
go further afield for their supplies of raw material and the cost of 
cane delivered at the factory as well as loss and deterioration due to 
dryage in transit, will increase. 

It should be pointed out, however, that the tendency to build 
factories in the already congested areas has now practically stopixid. 
Most of the new projects are for the central and western parts of the 
United Provinces which, in addition to having plentiful supply of 
excellent cane and being practically fn^ from competition from other 
factories, enjoy an advantage in freight on sugar to the most profit- 
able markets in India, namely, the Punjab, Central India and Raj- 
putana. South Behar is another important locality awaiting deve- 
lopment, As pointed out by the Government of Behar and Orissa 
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in the course of a Resolution on the Annual Report ior 1931-32 ol 
the Director of Industries of that province, “ As many as seven new 
sugar factories are reported to be under construction in North Behar 
and one or two are under contemplation in South Behar where the 
cane area is larger and has the advantage of irrigation. There is 
wide scope for indigenous enterprise to start sugar factories in South 
Behar, but it is a matter for regret that both indigenous capital and 
indigenous enterprise have so far failed to take advantage of the 
opportunities offered.'' Similarly, other provinces like Bombay, 
Punjab and Bengal afford ample scope for the establishment of sugar 
factories, and it is a relief to note that these areas have also attracted 
the attention of the capitalists and factories have been projected. But 
it cannot be gainsaid that in the United Provinces and Behar there 
Has been an excessive development which has given rise to the problems 
of cane supply and marketing of w^hile sugar which await solution. 

Another retrograde feature of the industry has been the lack of 
adequate improvement alike in the quality of cane and tlie quality of 
sugar manufactured by the factories. Although the case for protec- 
tion of the industry was based on agricultural grounds no legislative 
provision was made ensuring that the cane grower would receive 
his due share of the benefits of protection in the form of a fair price 
of cane as a spur to efficiency. Similarly, there was no assurance 
that any portion of the large manufacturing profits earned under the 
protective scheme would be utilized for agricultural development which 
may improve the cultivation of cane or raise the technical efficiency 
of factories. Fortunately the Government of India has realised the 
importance of this problem and the recent imix>sition of the excise 
duty on sugar the receipts from Vvhicii would be partly utilized for 
the agricultural development of the industry is a move on the right 
lines. The Provincial Governm(nts have also moved in the matter 
and measures are being taken for fixing minimum price for canc so 
that the factory owners may not take unfair advantage of the cane 
growers. 

As a result of steep fall in the price of cane, many factories, 
amongst which are included some of the oldest and best managed 
concerns, have preferred to emsh more cancj, even though the per- 
centage recovery of sugar is thereby reduced, as this gives large aggre- 
gate profit. If this tendency continues, it will inevitably lead to gene- 
ral lowering of efficiency, which if it goes too far, may eventually 
reduce the industry to such a condition that it would be entirely unfit 
for facing open competition when protection is removed or reduced. 

There has also barn a maiked decline in the quality of Indian- 
made sugar during the last two years. Moreover, there is no uni- 
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formity of stapdardisation of quality at present. It would consider- 
ably facilitate forward business as well as trading in distant markets, 
if recognised standard samples could be fixed for sugar of the various 
grades generally manufactured by the factories. It should not be a 
difficult matter to‘ prepare standards similar to “ Dutch standard ” 
used in Java. This would facilitate the marketing arrangements as 
well and eliminate the waste in transport costs resulting from internal 
competition and overlapping of marketing area. 

Further, the tendency to crush more cane even at a lower per- 
centage recovery of sugar, and the larger aggregate production of 
white sugar as a result of general expansion of the industry has added 
to the output of inferior grade of sugar. 'These inferior grades of 
sugar turned out by the factories, the so-called second or third quality, 
will be mor(\ and more difficult to sell in the future, specially dh 
account of severe competition from Khandesari sugar. Therefore the 
production of these needs be curtailed or given up. 

In the matte r of sales of sugar the present arrangements, specially 
in the case of many of the new factories, leave a great deal to be 
desired. Those new concerns which started with new capital hoping 
to find the working capital and to pay the instalments due to suppliers 
of machinery, out of profits— and there are many coming in this 
category— -cannot command sufficient finance to hold stocks when this 
may be necessary. Such weak holders demoralise the market and 
make it difficult even for others to secure a fair price. 

There is also no uniformity in the form of sugar sales contract 
adopted by different factories, and the terms aie generally such that 
forward business is made difficult. A standard form of contract, 
which may be fair to buyers as well as sellers, drawn up by, and 
carrying the authority of, a repnsentative association or chamber of 
commerce would greatly help sugar business. 

Storage accommodation for sugar at factories is another import- 
ant matter which has not received the attention it desires. The new 
factories are not the only offenders in this respect. Owing to consider- 
ably larger production many of the old factories also have insuffi- 
cient warehousing space now. This deficiency not only makes it 
difficult to carry stocks to suit market requirements but also leads to 
deterioration of sugar if bags are stacked too high. The design, as 
distinct from the capacity, of sugar godowns is also an important 
factor in preventing deterioration, thi* points to be kept in view being 
a flcx)r which will keep perfectly dry all the year round and the 
arrangements of ventilation in such a way as to prevent sudden 
changes either of temperature or of humidity. 
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Most of the shortcomings mentioned here are thg result of in- 
experience. A great number of capitalists who have entered the 
sugar industry during the last two or three years have had no con- 
nection with it before. In the case of many recently foimed joint 
stock sugar companies the directorate has not been* quite appropriate. 
Unless the board of directors includes experienced financiers, techno- 
logists and men acquainted with the commercial aspects of the indus- 
try, it must fail to do justice to its responsibilities and the company 
must needs depend on others for guidance in managing its affairs in a 
propel manner. 

The problem of marketing sugar and the consequent cost of trans- 
port is also important. The recent growth of sugar factories has 
brought this problem to the fore. With the increase in the number 
of factories and their clustering within a particular area the competition 
inter se of the sugar factories in marketing their output has consider- 
ably increased. This internecine competition involves waste in trans- 
port costs in addition to lower prices. Therefore the re-organisation 
of marketing arrangements is essential and should immediately be 
taken up if the industry is to maintain its present ]X)sition. 

The lowering of the cost of production is by far the most import- 
ant problem before the industry if it is to stand the open competition 
of its rivals. For this, improvements should be effc'Cted both in the 
field and in the factory. Agricultural aspect is often overlooked 
because India has not yet realised that sugar is produced primarily in 
the field and not in the factory. Reduction in the cost of production 
can be effected by improvements in quality of cane so as to yield a 
bigger percentage of sugar and to extend the manufacturing season 
from 120 to about 160 days, by growth of early ripening and late 
ripening varieties of canes, by resc^arches for removing pests, and 
introduction of suitable varieties of cane with richer sucrose contents 
so as to increase the yield of crop per acre. Adc^quate and regular 
supply of rich canes is essential for progress of the industry. Prob- 
lem of the factory is much less difficult than that of the field. By 
the selection of up-to-date machinery and efficient labour force aided 
by chemical and engintering research, substantial economies in cost 
of manufacture can be effected. 

More economic utilisation of the by-products, like molasses and 
bagasse, is also necessary for reducing the cost of production. Suit- 
able avenues for the disposal of molasses needs be explored because 
its production has increased so much that it fetches no price at all, 
whereas in 1929-30 it fetched about Rs. 1-8-0 per maund. 

The problem of consumption is also urgent. Since the pre-war 
years world sugar production has increased more rapidly than world 
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population. This comparatively rapid rate of increase of production 
has made tlie study of consumption problems in the case of sugar parti- 
cularly urgent. The relative neglect of the consumption side has 
already reached its practical result in the need for schemes to restrict 
production, but the limitation of production has proved more difficult 
than its extension. Once again the science and the practice of human 
organisation as involved in the control of production, have proved 
more backward than the physical sciences that have made possible the 
advance in physical productiveness. Hence the need for a compre- 
hensive study of the problem of consumption. In India too, the stage 
of over-production relative to the present demand has almost reached, 
as pointed out by the Sugar Technologist. But Indian industry need 
have no occasion for despair because the scope for increase in con- 
sumption is wider in India than anywhere else. In 1930-31 pA- 
capita consumption of sugar in India was 22*2 lbs. as against 108*5 
in United Kingdom, 119 3 in Denmark, 61*7 in Belgium, 98 5 in Swit- 
zerland and 55 6 in (k'rmany. 

Thus, from the foregoing review of the present position of the 
industry it will be stOT that although the sugar industry in India has 
been built up with remarkable rapidity it has still so many weak 
points that it cannot bii regarded as being well established or in a state 
of stable equilibrium. The future of the industry, therefore, seems to 
be most uncertain. Further expansion apart, even if such development 
as has already taken place is to endure, the industry should be rationa- 
lised. The Sugar Technologist has aptly remarked that the Indian 
sugar manufacturers “ cannot yet afford to rest on their laurels. The 
much more arduous task of stabilising and systematising the industry 
still awaits their serious attention. Not till such times as the industry 
on its agricultural, technical and commercial sides, has been complete- 
ly rationalised and brought into line with competing foreign sugar 
producing countries, can they relax in their efforts." ^ In the pages 
that follow we shall attempt a critical analysis of these limitations of 
sugar manufacture and suggest the lines on which rationalisation 
should be effected. 

AGRICULTURAL POSITION. 

In the preceding section we have portrayed in broad outline some 
of the more important limitations of cane sugar manufacture in India, 
We shall now attempt a critical analysis of the production of sugar- 
cane because the prioj of sugarcane is the most important item in the 
cost of producing white sugar amounting to approximately two-thirds 
of the total cost of manufacture. Sugar manufacturers in Java right- 

^I) Vide, Su^ar Trade Review, 1931-32. 
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ly say : “ We make sugar in our field, not in our factories India, 
as we have already pointed out, has not yet realised that sugar is 
produced primarily in the field and not in the factory. It is due to 
this fact that the Indian industrialists have in recent years, particu- 
larly since the introduction of the protectionists regime, concentrated 
their attention and resources primarily on the factory side of the 
cane sugar manutacture to the utter neglect of the field. But for the 
commendable results of the Imperial Council of Agricultural 
Research there would have been very little improvement in the culture 
of sugarcane. Here, however, it should be pointed out that Euro- 
pean capitalists have paid better attention to the improvements of 
sugarcane cultivation than their Indian confreres, as can be readily 
seen from the farms under the control of sugar factories owned and 
managed by them. Illiterate and debt-ridden Indian cultivators can 
hardly be expected to make any substantial improvement of their own 
accord and initiative in this direction, as it involves the question of 
finance, unless the financiers themselves come to their help and aid 
them on right lines. The progress in the cultivation of improved 
varieties of cane recorded in the recent years, thanks to the activities 
of the Imperial Council of Agricultural Research and the Provincial 
Departments of Agriculture, amply justifies this statement, and if 
only the financiers had shown slightly better interest, the supply of 
cane to the factories would have been far more economic and a sound- 
er basis for our industry would have been laid. Efficient agricultural 
technique is the very basis of sugar production, right from the plant- 
ing of the best breeds of cane to the timely, reliable and sufficient 
supply of these canes to the factory. Therefore we shall now proceed 
to examine the di velopment of cane cultivation in different provinces. 

SYSTEM OF CULTIVATION IN THE UNITED PROVINCES 

The United Provinces furnish more than half of the total 
acreage under cane in India. This was so even when the Sugar Com- 
mittee investigated the question for then the area was about 50 per 
cent, and at present it is about 52 per cent., as compared with 14*6 
per cent, in the Punjab, 99 per cent, in Behar and Orissa, 7'2 per 
cent, in Bengal, 3 6 per cent, in Madras and 3*3 per cent, in Bombay. 
Thus, the United Provinces is by far the most important cane grow- 
ing tract in India. It lies between 23°52' and North Latitude 
and so falls entirely outside the tropics. Most of the rainfall is 
between the third week of June and September and in addition some 
thunderstorms in spring and occasional drizzles in winter when frost 
also occurs. After the monsoon, the sky is generally clear with bright 
sunshine followed by dry hot winds from about the middle of April 
until the advent of the monsoon. The soils are mainly of the alluvial 



LIMITATIONS OF CAJSfE SUGAR MANUFACTURE 


61 


kind, '‘Even. the soils classed locally as clays and stiff loams are 
found on analysis to contain a considerable proportion of what are 
conventionally known as coarse sand and fine sand. The great bulk of 
the alluvium contains adequate quantities of lime and potash but is 
deficient in phosphoric acid, whilst the amount of nitrogen present at 
any one time is small The classification of soils recognised by the 
agricultural community is sand, loam and clay. These, it need hardly 
be stated, vary greatly in quality, but speaking generally, the loam 
soils of the United Provinces are excellent soils for cane.’’^ 

In this province sugar cane is ix)pular and is grown annually in 
rotation with other crops. Here it needs be noted that the technique 
of agriculture is primitive and entail considerable waste. Plant crops 
are usually sown and ratooning is rarely resorted to except in Gorakh- 
pur division. There is no fixed system of rotation in any district:, 
each cultivator growing the crop, he thinks most suitable and lucra- 
tive but the common practice is to plant on the same plot every fourth 
or fifth year. The period for which a field is ixirmitted to remain 
fallow differs in different localities, one year’s fallow being the prac- 
tice in Gorakhpur and Rohilkhand Divisions which are the two most 
important cane growing tracts and produce greater part of the total 
cane turned out in the province, while in other parts a period of only 
six months is taken as sufficient after a Khariff crop. But the im- 
portant feature to note is that fallowing is rarely dispensed with in 
toto. 

The cultivation of cane may conveniently be studied in two main 
sub-divisions : the cultivation of thin and medium varieties and that 
of thick canes. This, because of the technique in the two cases, widely 
differs. It has already Ixien pointed out that the technique of agri- 
culture is generally poor in our country due primarily to the poverty 
and illiteracy of our agricultural population. The |X)or cultivator has 
no means to get improved implements and so he plods along with pri- 
mitive ones handed down to him from his remote ancestors. Due to 
lack of education, in most cases they hardly doubt the utility and the 
efficacy of their method and the lower yield at the harvest time is 
generally attributed to the misfortune of the individual cultivator. 
Thus, the lack of proper general education and particularly that of 
modern improvements in agricultural technique coupled with the 
inadequate provision for financing these operations breeds the spirit 
of fatalism and thereby helps to lower the general standard of cultiva- 
tion. 

Notwithstanding these serious handicaps the canc growers have 
kept up a fairly good standard of cultivation and give prompt res- 

(I) Vide, H, H. Ghosh, ** Sugar in India, pp. 96-97, 
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ponse to improvements brought to their knowledge. For the cultiva- 
tion of thin and medium varieties, he prepares the field laboriously. 
When a full year’s fallow is allowed, he irrigates the field thoroughly 
and ploughs it frequently throughout the year. When, however, the 
fallow is limited to six months the number of ploughings is reduced. 
When the field is ready the sets are obtained by purchase in the 
neighbourhood or taken out from the farmer’s own stock of the pre- 
vious crop. No attempt is made at selecting them further than the 
rejection of sets obviously diseased. The methods of planting also 
differ. At some places cane tops are planted while at others whole 
canes are planted. Where entire canes are used they are left standing 
in the field after harvest until they are required ; but when tops only 
are used they are collected at harvest time, tied up in bundles, covered 
with a layer of moist earth and kept like that until the sowing season. 

Manuring is generally cheap and simple. Farm Yard refuse and 
village sweepings are used as manures. The bulk of such manure is 
scattered over the entire field and is ploughed in. Oil-cake manures, 
as has been pointed out by Mr. Ghosh, are seldom used while green 
manuring and concentrated artificials are virtually unknown.^ 

In growing thick varieties of canes, a more advanced system of 
culture is adopted. Fields are more adequately ploughed and before 
planting the ground is dug down about a feet so as to get a good seed 
bed as well as to destroy white ants and other insects apt to cause 
damage to the plants. The sets are sown in trenches two or three 
feet apart and are immediately irrigated after being covered with earth. 
The crop is heavily manured. In short, the whole system is one of 
specialised agriculture and has apparently been imported into the 
United Provinces with the Paunda canc. It is absolutely dependent 
on water and manure and is therefore confined to localities where 
both are abundant. 

As regards the area under improved varieties of cane, the United 
Provinces has recorded remarkable progress as will be seen from the 
figures tabulated below. 


Area under improved varieties of cane. 
{in thousand acres). 


Year. 

U.P. 

1 

Punjab. i 

i 

i ■ ] 

Behar & Orissa.] 

^ Bengal. 

1929-30 : 

281 

79 

81 

74 

1930-31 

514 

70 

70 

100 

1931-32 

678 

120 

189 

100 

1932-33 

1,189 

179 1 

j 

236 

125 

(1) Vide, " 

Sugar in India' 

" p. 101, 
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It has already been pointed out that the United Provinces possess 
more than half the acreage under cane in India and about three- 
fourth of this acreage is under improved varieties. This progress is 
due primarily to the work done at the Coimbatore Research Station 
for improving the quality of cane and for breeding new varieties. 
Moreover, the attention of the station has hitherto been centered pri- 
marily on producing improved canes suitable in the main for the 
United Provinces and Behar and Orissa known as the Sugar belt of 
India The Report of the Director of Agriculture for 1931-32 cal- 
culates that though on a number of private farms the yield of the new 
varieties under careful management exceeds 1,000 maunds per acre, 
on a freshly planted field, allowing for various factors, 600 maunds 
may be taken as a safer average. As compared with the indigenous 
varieties yielding about 350 maunds per acre, the Coimbatore canes 
have a considerable advantage. Further, attempts are being made in 
this province to cultivate special kinds of cane of early and late ripen- 
ing varieties with a view to extend the crushing season of the factories. 

With the introduction of Coimbatore canes has widened the scope 
for introducing improvements profitably. But notwithstanding these 
new varieties, there is much room for new methcxls of culture and im- 
proved agricultural technique. That the methods followed by the 
cane growers are primitive and wasteful has been noted. He needs 
better training in the modern agricultural processes. For instance, 
the field should be more adequately prepared than at present. 
Ploughing should be deeper and thorough. The frequent shallow 
ploughing with the crude wooden plough merely scratches the soil and 
therefore it should be replaced by fewer ploughings with the more 
up-to-date modern plough. The more accepted practice of ratoon- 
ing is cane, wheat, fodder, crop, gram, fallow and again cane. Cane 
should not follow cotton crop which greatly exhausts the soil. Better 
manuring will be more profitable. Irrigation facilities needs be im- 
proved. 

THE SYSTEM IN THE PUNJAB 

This Province is outside the tropics, but claims the largest area 
under sugarcane next to the United Provinces. The cultivation of 
cane is scattered throughout the Province but of all the districts Gur- 
daspur is most important. Climate puts a serious handicap on the 
development of sugar manufacture in this Province. The short mon 
soon period and the extremes of temperature are serious handicaps. 
Crushing season is short and the danger of frost is a menace to the 
growth of the industry. Of the total area under cane about half is 
irrigated by canals and the other half dei^ends on wells, rivers and 
rainfall. For sowing whole canes are used as sets. The canes intend- 
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ed for sowing are buried when the signs of frost becqme manifest. 
This helps to secure better and quicker germination. In the mild 
cold weather these canes are left standing in the field until the end of 
the harvest and are cut as and when required for sowing. But if the 
frost occurs at the end of the cold weather it causes Serious damage to 
the canes standing on the field. While planting the sets hardly any 
selection worth the name is made, for all that the cane grower looks 
to is that each set contains at least two buds. Where canal water is 
available the fields are merely flooded and no attempt is made to 
irrigate by furrows or to use the water as thriftily as possible, as is 
done when the land is irrigated from a well. This is so because the 
cultivator has to pay a uniform tax per acre of area irrigated annually 
witli the canal water irrespective of the number of times a given field 
is«irrigated or water is utilized. The cultivator needs be taught that 
this improper utilization of canal watei is wasteful and against their 
interest. 

Manuring is rather poor. Farm-yard refuse is the chief manure 
extensively utilised throughout the Province. Cattle-dung is generally 
used as fuel so that it is only the refuse which is utilised as a top 
dressing. For healthy growth of riUic it is necessary that better 
manuring should be resorted to. 

Since frost is serious menace to sugar cane in this Province, the 
practice of windrowing should be popularist‘d because this practice 
has proved to be a most effective method of prtserving cane during 
I^eriods of frost. Windrowing consists in pulling up the canes and 
laying them on the ground in rows so that the tops of the last row 
will cover the butts of the prtceding row\ With the help of this 
process canes can be preserved for about a month without detcriora' 
tion. But it has been said that even when it is kept for three months, 
the loss is very small compared with that which results when the cane 
is left standing during frost followed by rain and a rise in temperature. 
The method of clamping is also an effective protection against frost. 
In Europe this method is largely employed for preserving rcx)ts or 
potatoes, and in India, too, it has been found useful in preserving 
canes from frost. The experiments at Tarnab Farm have clearly 
demonstrated that cane may be pres(.Tved in clamps without suffering 
any visible injury. Frost destroys the butts of canes left standing in 
the fields. Therefore canes which would be used for sowing in March 
and April are taken out of the ground with roots, leaves and tops in 
tact about the end of November when the first touch of frost appears. 
Thereafter, these canes are placed parallel to each other in a pit 
specially dug for the purpose. This pit is covered with a layer of 
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earth about six inches deep. These protective methods needs be 
popularised. 

THE SYSTEM IN BEHAR & ORISSA 

In this Province cane cultivation is more popular in Behar, 
rather than Orissa. Most of the canc crop is concentrated in the dis- 
tricts of Saran, Shahabad and Gaya. The soil consists mostly of the 
older alluvium of the Gan^:;etic plain, which is yellowish clay with 
frequent deposits of Calcium Carbonate. The special feature of this 
Province is that European jilantcrs who have erected their factories 
in Behar, follow a more specialised and advanced agricultural tech- 
nique. These jilanters manufacture sugar direct from cane and there- 
fore till lately Behar was the chief centre for the manufacture of 
sugar direct from cane in India. These planters apart, the ordinary 
cane grower here follows th(’ same antiquated agricultural technique 
as their confrere in other parts of the country. There is hardly any 
regular method of rotation. Whole canes cut into sets are used as 
se(*ds and the worst corner of the standing crop is usually kept for 
that purpose. No examination of the sets, to reject the diseased ones, 
IS made and the cultivator is satisfied if the have buds. Planters, 
on the contrary, have their * states on a higher plane for protection 
against floods and follow advanced agricultural methods. They have 
a definite system of rotation. Manure ustxl is generally of high qua- 
lity. After ])roptr ploughing and irrigation, planting is done in fur- 
rows and som(‘time> in regular trenches. When the cane is well above 
the ground, thorough hotnng and weeding is carried out. 

Thus, in Behar we find, on the one hand. European planters 
I)ursuing advanced agricultural metluxls, and on the other hand, the 
ordinary peasant sticking to his antiquated and wasteful methods. 
This anomalous state of afTairs is due to the illiteracy and poverty of 
the Indian peasant. 

THE SYSTEM IN BENGAL 

In respect of acreage under cane Bengal now stands fourth among 
the different Provinces of India, though in the earlier part of the 
present century it occupied second ix)sition. This decline 'in the 
acreage under cane is due to the expansion of jute cultivation and 
increased water-logging whicli adversely affects the gro^\i;h of cane. 
The rainfall is usually heavy in this Presidency and it submerges the 
low-lying tracts. These inundations are suitable for rice and jute, 
but cause considerable damage to canc cultivation. 

Thus, the most im]X)rtant limitation to the cultivation of canc in 
^^cngal is water-logging. Further, there is no established system of 
lotation. Manure is also only sparingly used. 
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THE SYSTEM IN MADRAS 

The Madras Presidency lies entirely within the tropics and 
although the climate is very suitable for the growth of cane, the area 
under cane crop is small and scattered. Due to this scanty and 
scattered nature of canc cultivation and the diversity of local condi- 
tions under which it is grown, it is extremely difficult to review the 
different agricultural practices in vogue in this Presidency. Ratoon- 
ing is not the common practice. Here it may be pointed out that the 
most important limitation to the extension of area under sugarcane 
is the preference given by the agriculturists to the paddy crop. For 
the extension of area under sugarcane, therefore, it is necessary that 
this preference for paddy crop and the shortage of irrigation facilities 
should be overcome. In short it may be stated that the most import- 
ant limitation in the extension of cane sugar manufacture in this 
Presidency is the lack of adequate cane supplies to keep the factory 
working. A sugar factory located in this Presidency in order to secure 
its regular and continuous working will have to create its own cane 
supplies either by having its own fanns or by subsidising the agricul- 
turists. 

THE SYSTEM IN BOMBAY 

In this Presidency canes of a better quality and higher sucrose 
contents are produced, but the area under sugarcane croj^ being small 
and scattered it puts a serious limitation on the establishment of 
sugar factories. For the successful working of a factory it is neces- 
sary that it should be able to get an adequate and regular supply of 
fresh canes. This may be secured either by the factory growing its 
own canes or by procuring from the cultivators in the vicinity, as the 
economic conditions permit. In view of the local conditions prevail- 
ing in the Presidency the Dcccan Canals Financial ImprovcTnent Com- 
mittee (1932) held ; “The position of a factory entirely dependent 
on the willingness of cultivators to sell cane* would clearly be hopeless, 
since the cultivators have an alternative market (if not a very profit- 
able one) in gul, while the factory cannot exist without cane. Con- 
sequently, even if the requisite supply were forthcoming, the cultivator 
would be in a position to demand the maximum price for cane and 
the whole of the factory’s profits would be absorbed therein.” i To 
this limitation should be added the higher cost of production of cane in 
this Presidency. According to the Tariff Board’s estimate the cost 
of cane in Northern India is 4 to 5 annas per maund,^ whereas the 
estimate submitted by the Department of Agriculture, Bombay Presi- 


(1) Vide, Report, para. 35, 

(2) Vide, Tarifj Board's Report, para. 48. 
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dency, to theiTariff Board is about 11 annas per maund. The cost 
of growing cane as supplied by the Belapur Company to the Deccan 
Canals Financial Committee, is 8 annas per maund.’ Thus, although, 
the cost of cane grown by the factory is lower than that of the Culti- 
vator’s cane, it is‘ substantially higher as compared with the cost of 
cane in Northern India. 

Ramswarup D. Tiwari. 


(1) Vide, Report, Appendix VIII; also para. 38. 



INDUSTRIAL FINANCE IN INDIA 


The appointment of an Industrial Finance Committee by the 
United Provinces Government is indicative of the fact that the prob- 
lem of industrial finance in India is still an important one.^ The 
Banking Enquiry Committee of 193L had examined the question of 
industrial finance, and with a view to increasing the financial faci- 
lities to industries had made certain important recommendations. But 
as usual the Report of the Committee has been shelved, and the 
fkiancial difficulties of our industries remain the same. Matters 
have been made worse by the depression which has hit hard all our 
industries. Schemes of planned economy have also been proixised 
for India, but it is noticeable that in none of these schemes has an 
important place been given to the discussion of the important prob- 
lem of industrial finance. In this article, therefore, an attempt is 
made to study the present system of industrial finance in India, and 
with a view to increasing the financial facilities to industries, sugges- 
tions have been made for the establishment of spixial financial insti- 
tutions. At the same time, suggestions have been mad(' whereby the 
existing financial agencies may be made to increase their assistance to 
industries. It may bt* pointed out that we have dealt mainly with the 
financing of the major or large-scale industries, but this must not be 
construed as indicating that the problem of the financing of the small 
or cottage industries is unimixirtant 
FINANCIAL REQUIREMENTS OF THE M.MOR INDUSTRIES 
The major or large-scale industries require capital for three pur- 
poses, viz,, (1) to finance the fixed assets or the block, f.e., for the 
purchase of land, erection of buildings, installation of the plant and 
machinery, etc., r2) to finance extensions and improvements, etc., 
and (3) to finance the current assets or working capital, i.e„ for the 
purchase of raw material, payment of wages, salaries, rents and com- 
missions, and to meet other day-to-day expense s. The capital that is 
required to finance the block is long-term capital, that required for 
extensions and improvements partly long and partly medium-term, 
and that required for working capital, short-term capital. 

FINANCING OF FIXED CAPITAL 
The finance for fixed capital by the major or large-scale Indian 

(1) The Committee which was presided over by Sir S. N. Pochkhanawalla 
has now submitted its Report 
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industries is raised at present through (1) Share capital, (2) Manag- 
ing Agents, and, (3) Public Deposits. 

Share Capital : — 

The financing of the block by share capital, that is, through the 
formation of joint-stock companies is very common in the West. 
There, on account of the existence of an organized capital market 
and special institutions like Investment Banks, Issue Houses, etc., it 
becomes easy to float joint -stock companies and successfully raise their 
share capital. But in India, the raising of capital by the formation 
of joint-stock companies is always difficult. This is due to the reason 
that in this country there is no organized capital market as such, and 
institutions like Investment Banks, Issue Houses, etc., of which we 
have spoken above and which so much help in the floatation pf 
companies in the Wtst, arc absent. There are but two Stock Ex- 
changes, and there are no stock exchange facilities in the mofussil 
wheref^y the investing public may invest in industrial securities. But 
what is mc^st imj^ortant is the fact that the ordinary investor in India 
does not prefer to invest in industrial shares due to the failure of 
industries in the past. It is therefore that the most important of our 
industries which were piomoted by well known managing agents found 
it difflcult to raise their capital through the issue of shares in this 
country and had some times to recourse to the London capital 
market. 

Managing Agents as the suppliers of fixed capital : — 

In thf’ absence of a ca]:rital market in India, and also the absence 
of investmt.'nt institutions like Issue Houses, Investment Banks, etc., 
the work of tlie promotion of companies, and the issue, and marketing 
of their shans has hem taken up by the managing agents. The 
managing agents undertake the work of the promotion of industrial 
compani(‘s and use their influence to place the shares of these com- 
panies first amongst their friends and then amongst the public. In 
this way they help industries to raivse their fixed capital. It must 
also be notcjd that if the shares of any company are not wtII received 
by the public, the managing agents themsdves take up large blocks of 
these shares. Besides, the managing agents from their own resources 
supi^ly the finance which may be required for the fixed capital of 
industries which may happen to be* under their control. 

Raising fixed capital through public deposits : — 

Some of the industries like the Bombay and Ahmedabad cotton 
textile* industry and the tea gardens of Bengal and Assam raise their 
fixed capital through public deixisits, that is, by the acceptance of 
deposits direct from the public for fixed terms and at a fixed rate of 
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interest. The financial standing and credit of the managing agents 
of the industries concerned is an important factor in securing these 
deposits. The method of financing the block by public deposits has 
its own defects, but it must be pointed out that, under the present 
circumstances, it has its advantages as well. Indeed the method has 
become popular and successful with some of our important industries, 
principally the Ahmedabad cotton textile industry. At this centre the 
mill companies never raise the full amount of their block capital by 
share capital. In fact the share capital of the existing mills bears a 
very small proportion to tlie large amount of capital sunk in the 
block. The managing agents being interest(‘d as promoters of the 
mill companies naturally supply a large part of the capital required 
to finance the original block, and the rest is raised by public deix)sits. 
As these deposits are used to finance the fixed capital they are 
accepted for not less than a term of seven years. 

Difficulties of Indian industries to laise fixed capital : — 

That Indian industries experience great difficulties to raise their 
fixed capital has been the cause of grneral complaint, particularly 
before the various Commissions and Committees. It has bc'en said 
that the deficiency in the block capital which cannot be raised by 
share capital due to the reluctance of Indian investors to take up 
industrial securities, is made good only after the greatest difficulties. 
But for the assistance of the managing agents who have willingly 
provided the fixed capital, many of the most important of the Indian 
industries would not have existed to-day. What are tlie causes of 
these difficulties ? We have already said that one of the causes is 
the reluctance of Indian investors to invest in industrial enterprises. 
Besides this, there are two other caust^, viz,, ( 1 ) draw^backs in pro- 
motion, and (2) absence of a well organized capital market in India. 

First, as regards drawbacks in promotion. It may be noted 
that in India there are no capable company promoters. The manag- 
ing agents who take up the work of company promotion are not all 
men endowed with the technical and business knowledge that is so 
essential in company promotion. Most of them are financiers pure 
and simple, and some of them have a hand in commerce also. They 
never specialise in a particular line of industry, and this can be seen 
from the variety of industrial enterprises controlled by them. No 
wonder therefore that some of the new companies floated by some of 
the most well-known of these managing agents were failures. As 
both the managing agents and individual company promoters lack 
the technical and expert knowledge that is so essential, cases of in- 
dividual companies being started without sufficient capital are very 
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common. Faulty calculations as regards the amount of capital re* 
quired to finance the fixed capital are found in the West, but such 
things are very common in this country. 

In the second place, as regards the absence of a capital market, 
we have already referred to the fact that in India there are no insti* 
tutions like Issue Houses, Investment Banks, Investment Trusts, etc, 
to promote new companies and to underwrite and market their secu* 
rities. Stock exchanges, which are only markets in issued securities, 
exist only in Bombay and Calcutta, and as both are well-known for 
their speculative tendencies investors are afraid to invest through 
them. 


FINANCING OF FIXTENSIONS AND IMPROVEMENTS 

Every industrial concern after it has been established for some 
time will hnd that for its efficient working it will have to undertake 
the work of extension and imi)rovement of its fixed assets. Old plant 
and machinery must either be repaired or replaced, old buildings must 
be pulled down and new ones erected in their stead. The capital 
which is lequired to finance extensions and impiovements is partly 
long and partly mediuni-teim. This aspect of the question of indus- 
trial finance has not been given suflicient attention by industrialists 
in India. 

The capital for extensions and improvements may be raised by 
(1) re-investment of earnings, (2) issue of new securities, either 
shares or debentures, and (3) borrowing from banks. 

As regards borrowing from banks it may be noted at the outset 
that Indian Banks as a rule do not undertake the provision of finance 
for extensions or expansions, etc. And this is not to be wondered at 
as they do not take any interest in the raising of even the initial 
capital of industrials. Commercial banks as they are, they strictly 
confine themselves to the financing of trade, besides providing to a 
very little extent the working capital of industries. 

Rc-investment oj earnings : — 

Industries in thi' Western countries finance their expansion and 
extensions, etc., through reinvestment of their earnings. A judicious 
policy as regaids the distribution of the earnings as between divi- 
dends and reserve account is alw^ays followed. From the reserve 
account, sums are set apart to meet the depreciation charges, that is, 
for the ultimate replacement of the fixed assets like plant, machinery, 
etc. But in India, barring a few exceptions, most of the industries 
fritter away their earnings in dividends and very little is carried to 
reserves. The case of the Bombay cotton mill industry will serve as 
^ii illustration. During the boom years following the declaration of 
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the War the mills made enormous profits, but these ^ere all distri- 
buted as dividends, and very little of the earnings was carried to the 
reserve account nor was proper provision made for depreciation. It 
may be noted that dividends as high as 200 per cent, were paid by the 
Bombay mills, so huge were the profits made. Had these very mills 
followed the judicious policy of even carrying a very small percen- 
tage of their earnings to reserves, then to-day they would not have 
been faced with the problem of finding money for extensions, re- 
placements, etc. It is very desirable that Indian industries should 
take a lesson from the unwise policy folknved by the Bombay mills, 
and should set apart a fixed percentage of their profits to meet ex- 
pressly the depreciation charges and other cx])cnses. In this regard 
it is noteworthy that the British industries even in recent years in 
spite of their small earnings do not distribute the same in dividends, 
unless they have made proper provision in the reserve account. 

Issue of Shares and Debentures : — 

The method of financing expansion and improvements by the 
issue of new securities, either shaies or debentures, has been claimed 
to be the best. There have been instances, c.g., in Bombay, where 
some of our industries have wisely carried out tiieir extensions by 
the issues of shares. As regains debentures it may be noted that 
such issues are unj^opular with the investing public in India. A 
few important industries no doubt did successfully float debenture 
issues, but their success was due to the Indian Princes who took 
large blocks of such debentures. The issue of delx^ntures by indus- 
tries has its own advantages, for debt^ntures can always fcK‘ floated 
at low rates of interest. But the fact is that in India, besides the 
reluctance of the investing public to take up debentures, industrial 
concerns find that the comparative a^st w^hich such issues involve is 
higher than in the case of share issues. It ib not possible to float 
debentures for less than 7% interest. Further, additional expenses 
have to be borne, c.g., under writing commission or brokerage, and 
the heavy stamp duty. 

Finance for extension and improvements from managing agents and 

public deposits. 

As most of the industries do not raise the necessary finance for 
extensions and improvements by reinvestment of earnings or by the 
issue of additional securities, recourse is again made to the managing 
agents and public deposits. Schemes of extensions, betterments, etc., 
are undertaken by the managing agents themselves who provide the 
necessary finance or who use their influence to obtain it from outside. 
Besides, those industries which accept deposits from the public use 
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a part of these deposits to carry out the necessary improvements. 

FINANCING OF WORKING CAPITAL 

We next turn to the financing of the working capital of indus- 
tries. The working capital may be raised in two ways, viz., (1) 
without borrowing, i.e., by re investment of earnings or by issuing 
new securities, and (2) by borrowing. While the first method is 
very popular in the West, the second is more common in India. 

Raising working capital without borrowing. 

As we have said tliis is a popular method of raising working 
capital in the West. The British industries particularly have financ- 
ed their working capital, as far as possible without borrowing, by 
re-investment of their earnings or by issuing securities, shares pr 
debentures. There is no doubt that British industries to-day owe 
their present position to the wise jxilicy that they have followed. 
But in India industries as a rule rely on borrowing only to meet their 
working capital. We have already sien that our industries do not 
follow a judicious policy in the distribution of their earnings. If 
the industries carry a substantial amount of their profits to the reserve 
account, they can thereby meet not only their capital requirement for 
extensions and improvements, but even their current expenses. 

If it is not ixissible to re-invest the earnings an industry can 
still avoid borrowing and raise its working capital by issuing secu- 
rities, that IS, shaies and debentures. It was the opinion of the 
Foreign Banking Experts that not only the block but the working 
capital as well of an industry should be furnished out of its own 
capital, i.c., by the issue of sharers. But as we have already noticed 
more than once it is dilTicult in India to successfully issue either shares 
or debentures. Consequently when the industries find it difficult to 
raise their initial fixed cajiital by issuing securities, it is not strange 
to find them resorting to borrowing to finance their working capital. 

Raising ivorking capital by borrowing. 

The borrowing by Indian industries is mainly made from four 
sources : ( 1 ) managing agents, ( 2 ) public, in the form of acceptance 
of deposits. (3) indigenous bankers, moneylenders, and big financiers, 
and (4) commercial banks. 

Borrowing from mofiaging agents. 

We have already referred to the part played by the managing 
agents as company promoters and as the suppliers of the fixed capital 
Df industries. In addition to these two services, they ix'rform a 
fbird and a very important one, viz., provision of the working capital 
Df industries. The finance which they supply is provided from their 
J 
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own resources or else obtained from their friends and relatives. The 
managing agents, it must be noted, supply a substantial part of the 
working capital of most of our important industries. This will 
become evident from the following table which gives the various 
sources from which the finance of the Bombay* and Ahmedabad 
cotton mill companies is drawn : — 


1 

Bombay | 

(Figures for 64 mills). j 

Ahmedabad 
(Figures for 56 mills). 


l^s. (in lakhs) 

Percentage 
of total 
finance. 

Rs. (in lakhs.) 

1 

1 

Percentage 
of total 
finance. 

Amount loaned by 
Managing Agents 

i 

5,32 

21 

1 

* 2,64 

! 1 

24 

Amount of Public 
Deposits 

i 2,73 

11 

1 

4,26 1 

I 

39 

Amount loaned by 
Banks 

2,26 

9 

I 

i 

42 ! 

4 

Amount of Share 
Capital 

12,14 

49 ' 

1 

1 3,40 

i 

1 

32 

Amount of Deben- 
tures (1) 

i 

2,38 

10 1 

8 

1 


It will be seen from the above table that the managing agents 
supply in Bombay and Ahmedabad 21 % and 24% of the total 
finance of the mills respectively. Their importance as financiers is 
certainly greater than that of banks. Not only in the Bombay 
Presidency do the industries draw a large part of their working 
capital from the managing agents but in Bengal also they do so. 
There the managing agents supply finance to such industries as jute, 
tea, engineering, coal, electric, light railways, etc. 

The managing agents deserve due merits for the part they 
play in the provision of the working capital of our industries. There 
is no doubt that this part of their activity involves considerable risk 
and responsibility. It also weighs heavily on them in times of 
depression, when other sources of finance become dried up. Many 
a time they have incurred heavy losses as a result of their financing 
the industries under their control. But at the same time it must be 

(1) Made up of 46 from Managing Agents, 53 from Banks, 139 from 
the Public. 
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noted that borrowing from managing agents has its own disadvan- 
tages. An industry which relies mainly on its managing agents for 
its finance is bound to meet with difficulties. It may quite be pos- 
sible that at the very moment the industry requires finance the 
managing agents, ‘due to certain causes, may not be able to supply 
the same. Besides, the managing agents use their surplus momy 
in advancing to their concerns only as long as they find it profitable to 
do so. As soon as they find other forms of investment profitable, 
they withdraw the funds that they have advanced to their concerns, 
and so put the latter into difficulties. In any case, therefore, too 
much reliance on the managing agents by industries is risky. But 
under the present circumstances, due to the reluctance of our com- 
mercial bank< to provide the necessary finance to industry, the latter 
must still depend upon the managing agents. • 

Borrowing from the public in the fojm of acceptance of deposits, 

'Fhe system of financing the working capital by deposits received 
direct from the public is viry commonly followed by the Bombay 
and Ahmedabad cotton mills as well as by the tea gardens of Bengal. 
We have already noted before that these deposits are used to finance 
the fixed capital as well as extensions and improvements. But it 
must be pointc^d out that the deix)sits which are used to finance the 
fixed assets are accepted for not h'ss than a period of 7 years : and 
the deposits which are used to finance the working capital are accept- 
ed for six months to one year. The interest paid on deposits by the 
Bombay and Ahmedabad mills, respectively, varies from to 6J% 
and 5 to The rate naturally depends upon the willingness of 

the public to make deposits ; sound concerns under well-known 
managing agents are able to attract dv-posits at low rates of interest. 
The importance of public dejmsits as a source of finance becomes 
evident by reference to the table we have given regarding the 
financing of the Bombay and Ahmedabad cotton mills. In Bombay, 
where it is said that the system is on the decline, 11% of the finance 
is obtained from the public deposits. But in Ahmedabad wdiere 
the system is still vigorous, as much as of the finance is obtained 
from these deposits. 

It is claimed that the development of the Bombay and Ah- 
medabad cotton mill industry is due much to the system of public 
deposits. But as a source of finance, the deposit system has many 
defects. It is a very uncertain source of finance, and therefore has 
been compared by some to a fairweather friend. When times are 
Rood any amount of deposits are forthcoming from the public. But 
when a period of depression sets in these deposits are at once with- 
drawn, What is worst is, that they are withdrawn from unsound as 
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well as sound concerns, thereby putting the latter intor great difficuh 
ties which their condition does not justify. There is no doubt now 
that the deposit system has become out of date and should be re- 
placed by a better system. But under the present circumstances, 
just as in the case of the managing agents, in view of the present 
attitude of our banks towards industry, the system of public deposits 
must be kept up. 

Borrowing from the indigenous bankers, moneylenders and big 

financiers. 

The indigenous bankers and money-lenders play an im{x>rtant 
part in the financing of the small and cottage industries. But in 
some cases they supply finance to Qvvn some of the large-scale indus- 
tries. It must, however, be mentioned that the industries which re- 
sort to the indigenous bankers and moneylenders arc less well esta- 
blished and not under the control of managing agents of repute. 
Consequently for the finance which they obtain they have to pay a 
very high rate of interest. It may also be noted that even some of 
the most important of our national industries have been financially 
helped by the big financiers in cities like Bombay and Calcutta and 
by the Indian Princes. 

Borrowing from commercial banks. 

We now come to the fourth source, viz., commercial banks. 
Indeed, in the West the Commercial banks play a very important 
part in financing the current nquirements of industry. But in India 
most of the commercial banks confine their attention mainly to the 
financing of trade, and take very little interest in industrial financing. 
This becomes clear from the table regarding the financing of the 
Bombay and Ahmedabad cotton textile industry. While in Bombay 
the banks supply of the total finance, in Ahmedabad they supply 
only 4%. But there can be no denying the fact that the Indian com- 
mercial banks do provide finance to industries, though to a limited 
extent. The statement is usually made, that the Indian banks in 
no way interest themselves in the financing of industries, but this 
statement is not correct. Of course the finance which the banks 
provide is only for working capital purposes, that is, for short term, 
usually from 6 months to one year. The Imperial Bank is debarred 
from advancing for more than six months, and the other banks have 
naturally followed suit. 

The advances made by our commercial banks fall under three 
classes : — 

(1) Advances against tangible and marketable security lodged 
and pledged with the banks. 
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(2) Advances against the personal credit of the borrower, with 
a second signature to the pro-note. 

(3) Advances against the personal credit of the borrower only. 

Most of the Indian banks' advances fall under the first two 

classes, and advances against the personal credit are not common. 
The most favourite method of advancing, however, is under the 
cash credit account. Under this method an account is opened by 
a borrower with a bank and a maximum amount of drawing power 
is allowed to the former. Whenever an advance is allowed to the 
borrower, it must be secured by the hypothecation of stocks. The 
system of cash credits has become popular both with the borrowers 
as well as with the banks. The borrowers pay interest on the actual 
amount of money drawn by them day to day out of the maximum 
allowed, and at the same time they can reduce their obligations 
whenever they wish. (In some cases, the borrowers have to pay 
interest on a maximum amount which is generally one-half of the 
maximum allowed to them, whether they avail tlumselvcs of their 
cash credits or not.) Just as the borrowers can reduce their obli- 
gations at any time, in the same manner the banks can curtail or 
withdraw their facilities whenever they wish to do so. 

The present practice of our commercial banks as regards their 
grant of advance<^ to industries is the cause of much criticism. It 
is said that the banks insist trx) much on full backing of tangible and 
easily realisable assUs and take no account of the personal credit of 
the borrowers. Besides, no notice is taken of the valuable fixed 
assets that the borrowers are able to offer as security. It is also 
pointed out that when advances are made against i^ersonal credit 
with the guarantee of the managing agents, the banks, in addition, 
demand the hyix)thecation of stocks as a further security. And as 
regards hyix)t furcation of stocks it is the general complaint by indus- 
trialists that the banks keep a high margin, for example 25 to 30 
per cent, in case of raw materials and finished goods and 50 per 
cent, in case of stocks in process of manufacture. The fact is that 
in times of depression these high margins bex:ome oppressive. Fur- 
ther, as the value of the hypothecated stocks fall the banks demand 
additional security or curtail their advances. The absence of ware- 
houses in India also entails much trouble and loss of money on the 
part of industrial concerns. The hypothecated goods have to be 
stored in the godowns or warehouses of the banks when they possess 
J^uch. If otherwise, the goods are allowed to be stored in the godowns 
or warehouses of the borrowers under letters of hypothecation to the 
lending banks. Weekly statements have to be submitted to the 
banks in this case. In both the cases, that is, whether the goods are 
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stored in the godowns of the banks or in those of the borrowers, 
every time the latter need a supply of the hypothecated goods, they 
have to apply to the banks which depute clerks to do the work. 

Another complaint is that the banks are too strict in demand- 
ing repayment of their advances. Following the' leadership of the 
Imperial Bank, all the banks do not advance money for more than 
six months. Though renewals are granted after the expiry of the 
term, this is not always certain, and consequently the borrowing 
industrial concerns are kept in a state of suspense. There is also 
the complaint that the banks discriminate between their Euroi^ean 
and Indian clients. As most of the bank managers are Europeans 
they are better able to come in contact with the European clients 
and show greater partiality for them in the matter of advances. One 
such example of the treatment accorded to the European and Indian 
clients can be seen from the fact that in Calcutta when advances 
are made to the European concerns the banks do not demand the 
guarantee of the managing agents, but in Bombay when advances 
are made to the Indian concerns the guarantee of the managing 
agents is demanded and taken, in addition to the hypothecation of 
stocks. 

To a certain extent the present practice of the commercial banks 
as regards the grant of advances to industrial concerns is justified 
by the fact that they have some difficulties to meet. Most of the 
banks are not equipped with technical and credit departments for 
valuing the assets of the borrowing concerns and for judging their 
standing and solvency. In England and the U.S.A. there are 
special agencies like Dun’s, Seyd’s and Bradstreet’s, which collect 
usual information as regards the financial standing and credit of the 
borrowers. The information is available to the banks on payment. 
But in India there are no such agencies. The absence of the Policy 
of “One company, one bank” is another difficulty which the banks 
have to face. The industrial concerns do not confine their borrow- 
ing to only one bank but do so from different banks. Besides, the 
borrowers are very secretive as regards giving information which 
the banks may demand and hence the latter have to be very cautious. 
Complaints of insufficiency of working capital. 

We had already seen that Indian industries experience great 
difficulty in the raising of their fixed capital. And their difficulty 
to raise working capital is not less great. Indeed, the complaint is 
frequently heard that due to insufficiency of working capital, indus- 
tries have to stop working and even go into liquidation. There is no 
doubt that the difficulty is due to the attitude of our banks who are 
reluctant to finance industry to any great extent. But part of the 
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blame should be borne by the industries themselves. Many of them 
do not make any provision in their original share capital for current 
finance, and rely mainly on borrowing. They rely too much on 
managing agents and public deposits. Both these sources are reli- 
able when times are prosperous, but in times of depression they 
become untrustworthy. 

NEED OF INSTITUTIONS TO SUPPLY LONG-TERM 
FINANCE TO INDUSTRY 

Having seen how the present industries are financed we shall 
make a few suggestions whereby the existing financial facilities to 
industries may be increased. We shall first take up the supply of 
long term finance to industries, and in the next section the supply of 
working capital. 

Industrial Banks. 

The need for the establishment of Industrial Banks, ever since 
the Indian Industrial Commission submitted its Report, has been 
emphasized on all hands. Private efforts were made to start Indus- 
trial Banks with the object of financing industries but they never 
succeeded in attaining that object. The Tata Industrial Bank which 
was started on a big scale with the object of financing industries 
never attained that object, and had to content itself with commercial 
banking before it was amalgamated with the Central Bank of India. 
Some Industrial Banks do exist at present but they do commercial 
banking to a large extent, and provide very little financial assistance 
to industries. An Industrial Bank of the right type must therefore 
be started under State assistance. The establishment of such an 
institution has long been overdue, and with the assistance of the 
Government and the co-operation of the other commercial banks it 
will not be difficult to start one. 

The principal reasons for the establishment of an Industrial 
Bank or Banks in India arc as follows. The existing industries as 
we have seen experience great difficulties in the financing of their 
fixed or working capital. The chief reason why industries experience 
difficulty to raise their fixed capital is the reluctance of Indian in- 
vestors to take up industrial securities. There is no scarcity of 
capital as such in India : this can be seen from the fact that Gov- 
ernment loans are well received and well subscribed. Besides, the 
recent exports of gold must have put the people into possession of 
money. The Industrial Bank is therefore needed to act as an inter- 
mediary between the industries and the investors. It is also needed 
to impose confidence among the investing public in industrial enter- 
prises, and persuading them to invest their capital in such ventures. 
Industries at present experience difficulties to carry out their exten- 
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sions and improvements, and the Industrial Bank is needed to sup- 
ply the necessary finance for this purpose also. Lastly, on account 
of the reluctance of the Indian banks to finance the working capital 
of industries, the necessary finance is obtained at present from the 
managing agents or deposits from the public. Until, therefore, the 
banks give up their present practice and increase their financial faci- 
lities, the Industrial Bank is needed to supply the working capital 
of industries also. 

The Industrial Bank must be started with a large paid-up capi- 
tal. Government should take up at least half the share capital to 
instil confidence in the minds of the investing public. The rest of 
the share capital should be issued to the public and the banks if they 
wish to co-operate. The Bank’s share capital should be supplemented 
bV debentures and such issues can very well be taken up by the banks 
and the insurance companies,^ Government should guarantee the 
interest on these debentures. 

As regards the business of the Industrial Bank we have already 
indicated this to a little extent. In regaid to new industrial con- 
cerns, the Bank may assist in the provision of the initial capital by 
taking up the share issue or even a part of the same before passing 
it on to the public. As regards existing industries the Industrial 
Bank can supply their fixed capital and any other long term capital 
requirements, e.g., extensions and improvements, in the following 
manner. Pending the issue of securities, either shares or debentures, 
by these industries, the Bank can give them a direct loan to meet 
their requirements. Or if these industrial concerns have issued shares 
or debentures, the Industrial Bank can underwrite them and see 
that they are placed amongst the public. The Industrial Bank 
should also provide the working capital of industries on proper secu- 
rity. Block capital should be taken as proi)er security. And lastly, 
the most important business which the Industrial Bank should 
undertake is the re-organization of our industries. In order to put 
our industries on a more stable basis we need to re-organise them. 
In England, the Bank of England has taken the lead to bring back 
the industries of that country to prosperity. The Industrial Bank 
should take the lead in the finance of the re-organization and re- 
construction of our industries. 

If then an Industrial Bank with State assistance is established 
soon in India, as we have outlined above, the present financial diffi- 


(1) The Law regarding trustee investments should be amended so as to 
enable insurance companies and trustees to invest in the Industrial 
Bank’s debentures. 
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culties of the 'industries will be solved, and at the same time the 
industrial development of the country will be assured. Besides, we 
have no doubt that other Industrial Banks through private initiative 
will be established on the model of the Industrial Bank that we have 
suggested. 

Investment Banks. 

One of the chief defects of the Investment Market in India is the 
absence of Investment Banks. We have observed that the diffi- 
culties of Indian industries to raise long term capital is due not to 
the scarcity of capital as such but due to the absence of proper 
financial intermediaries which would bring together these industries 
and the investing public. One such intermediary, the establishment 
of which wc have already suggested, is the Industrial Bank. Btft 
besides the Industrial Bank, financial intermediaries like Investment 
Banks should also be established through private initiative. In- 
vestment Banks play an important part in England and the U. S. A. 
The Investment Bank is a financial intermediary, in that industries 
needing long-term finance come to it for assistance, and at the same 
time investors who have surplus funds at hand come to it for advice 
as to the best kind of security to invest in. When an industrial 
concern needs assistance, the Bank carefully studies the situation and 
gives advice as to the basis on which the financing can best be done. 
The Bank may make an advance direct ; but usually the concern 
will be advised to make an issue of securities. The Bank will decide 
the proper time when the issue should be made and also the kind of 
security to be issued that is, whether preference or ordinary shares, 
or debentures. The Bank will then underwrite the issue and place 
it before the public. Sometimes when an industrial concern has 
already made an issue, the Bank with its influence will help the 
concern to distribute the securities among the public. The most 
important service of the Investment Bank is that of a business ad- 
viser both to the industrial concern and the investor. The Invest- 
ment Bank keeps in close touch with the concern that it has already 
helped. The Bank will recommend the favourable i3eriod when the 
concern can undertake expansions and improvements and how the 
financing can be done. As regards the investor, the Bank gives him 
advice in which security to invest and will later on protect him 
against loss. 

There are many advantages if Investment Banks arc started in 
India. These institutions can take up the work of the issuing and 
marketing of the securities of industrial concerns which is at present 
done by the managing agents. The managing agents at present 
K 



82 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


combine both the functions of promotion and investoent banking. 
In view of the fact that the abolition of the managing agency system 
is urged, the managing agents should convert themselves into Invest- 
ment Banks, supplementing their resources by share capital and thus 
enabling the public also to become partners with them. Of course, 
Investment Banks of the American type especially should be started 
as early as possible. 

Investment Trusts. 

During the last few years institutions known as Investment 
Trusts have been playing a great part in England and the U.S.A. 
in mobilizing the small savings of the investors and investing the 
same in safe and reliable forms of investment. In India the inves- 
tors, in the absence of proper financial intermediaries to give them 
advice, are at a disadvantage so far as investment in industrial secu- 
rities is concerned. We have suggested the establishment of an 
Industrial Bank and Investment Banks mainly with the object of 
bringing together industrial borrowers and investors. But there is 
one difficulty. The investors who are now scattered over a wide area 
and who have very small surplus sums to spare, are not effectively 
able to invest them in such investments as would give the maximum 
of returns with the minimum of risks. The establishment of Invest- 
ment Trust would go a long way in solving this difficulty. 

The Investment Trust is not an intermediary like the Indus- 
trial Bank or Investment Banks, but it is a kind of company formed 
by the investors themselves who subscribe to its shares and other 
securities. The funds thus collected are invested by the Trust in 
safe and reliable forms of investment. The management of 
the Trust is entrusted to experts who are conversant with business 
and financial matters. The manager is an experienced person, as he 
has to select the securities in which investment of the Trust's funds 
can be made. After selecting a particular security he recommends 
it to the Board of Directors which is composed of experienced busi- 
nessmen and financiers. It may be noted that efficient management 
has become the first essential element in the successful working of 
the Investment Trust. Great care is taken by the management to 
see that the Trust’s funds are invested according to some fixed 
principles. First, care is taken to see that all the “ eggs are not put 
in one basket ”, that is to say, the Trust’s funds are invested not in 
any one company but in as many companies as possible. Second, 
care is taken to see that, e.g., by the British Investment Trusts, that 
not more than 5% of their total funds is invested in any one com- 
pany. Third, the funds are not invested in any one particular line 
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of industry, Ag., cotton, but are invested in a variety of industries, 
e.g,, railways, iron and steel companies, electric companies, and so 
forth. And lastly, the Investment Trust follows the principle of geo- 
graphical spread of its investment. As regards the distribution of 
the earnings of the Investment Trust a wise and cautious policy is 
followed. Not all the earnings are distributed in dividends, but 
substantial sums are carried to reserves. 

From the above description of the Investment Trust it will 
become evident that if Investment Trusts are established in India 
the investors would stand to benefit much. At the same time indus- 
trial enterprises would also gain as the funds of these Trusts would 
be available to them. It may be noted that in India only one 
attempt at starting an Investment Trust has recently been made, 
viz., the Industrial Investment Trust, Limited. This Trust has been 
started by well-known businessmen and it is working successfully. 
We have no doubt that other Investment Trusts will soon be esta- 
blished, but care should be taken to see that the par value of the 
shares of these Trusts is kept low, viz., Rs. 10, so that these shares 
may be within reach of even the smallest investor. 

Stock Exchemges. 

At present there are only two well organized stock exchanges in 
Bombay and Calcutta. There are absolutely no stock exchange faci- 
lities in the interior with the result that a mofussil investor is not 
able to invest his surplus funds in any industrial enterprise. Stock 
exchanges play a useful part in directing the flow of capital to indus- 
trial undertakings by providing a market for the purchase and sale 
of securities. In the absence of stock exchanges in the mofussil, 
industrial enterprises find it difficult to raise their share capital. 
Stock exchanges should therefore be established in important indus- 
trial centres like Cawnpore, Nagpur, etc. Some sort of Government 
regulation of the stock exchanges is quite essential to put a stop to 
reckless speculation that is sometimes rampant on the Bombay and 
Calcutta Stock Exchanges. 

SUGGESTIONS FOR IMPROVING PRESENT COMMERCIAL 
BANKING AID TO INDUSTRIES 

So far we have dealt with the need for the establishment of 
institutions to finance the long term capital requirements of indus- 
tries. When the Industrial Bank is established it will no doubt 
undertake the provision of the working capital of at least the im- 
portant industries. But for the present the commercial banks can 
increase their financial facilities to industries, of course for working 
capital purposes, by improving their present practice. The com- 
mercial banks, if they are afraid to use their short term deposits in 
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industrial financing, should utilize their share capital only in this 
business, supplemented by the acceptance of deposits for fairly long 
terms. 

The commercial banks without any great risk can take up de- 
bentures of industrial concerns that may be issued to raise the work- 
ing capital, and after holding such issues for some time place them 
among the public. If the commercial banks show readiness in carry- 
ing out the above suggestion, the industries should give up their 
present methods of obtaining finance from the managing agents and 
public deposits. 

Even in the matter of direct loans to industries that the com- 
mercial banks have at present been advancing, there is room for 
improvement. At present the banks insist only on the backing of 
litiuid assets and take no account of block capital. The banks should 
try to give advances on the security of the block capital, of course 
always keeping a safe margin. Further, advances on personal credit 
are not common in India. The banks should lend on personal credit 
to the important industries which are of good standing and which 
are managed by managing agents of repute. Even if the banks do 
not for some time wish to take the risk of lending against the secu- 
rity of block capital or on personal credit, then the present hypothe- 
cation rule should be relaxed. The high margins demanded by the 
banks, which entail so much suffering on the part of industries in 
these days of depression, should be relaxed. Side by side with the 
relaxation of the hypothecation rule, there should be a relaxation of 
the six months’ rule also. The banks should follow a more liberal 
policy as regards strictness of repayment of their loans and advances. 
Renewals should be granted to sound industrial concerns. 

At present in India there is an absence of the policy of **one 
company, one bank”. Part of the blame for the absence of this 
policy must be shared by the banks themselves who refuse to finance 
any single industrial concern to any great extent. The banks should 
therefore take a lead in this matter and develop this ” one company, 
one bank” rule. The banks would be able to properly gauge the 
financial standing and credit of their clients if they open special 
credit departments on the American principle. With the help of 
these departments the banks would not find it difficult to follow the 
“ one company, one bank ” policy, as they would then know the true 
financial condition of every one of their clients. 

FINANCING OF THE SMALL AND COTTAGE INDUSTRIES. 

Thus far with the financing of the major or large scale indus- 
tries. We shall now take up the financing of the small and cottage 
industries, ^.g., like hand-loom weaving, brass-ware, gold and silver 
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thread, bell-metal, carpet weaving, gur making, toy making, etc. It 
may be noted that these industries are carried on by artisans in the 
urban towns or in the villages as their principal occupation, or car- 
ried on by the agriculturists as an occupation subsidiary to agricul- 
ture. 

Existing credit agencies. 

The small and cottage industries require a very small amount 
of money to finance their fixed capital. Their fixed capital consists 
of the implements which they use in their trade, for example, tools, 
hammers, hand looms, charkhas, etc. Some of the cottage industries 
like basket making do not require any fixed capital at all. But all 
these industries require working capital for purchasing the raw mate- 
rials, for meeting the day to day expenses, and for financing the 
marketing of the finished goods. The problem of the provision of 
working capital to these industries is an important one, and of late 
has arrested both official and non-official attention. 

The system of financing of the small and cottage industries is 
not the same in all the industries. The principal existing credit 
agencies are : (1) the money-lender or the mahajan, (2) the mer- 
chant or dealer, (3) the Karkhandar, (4) the joint stock banks, (5) 
the co-operative societies and banks, and (6) the Government. 

The money-lender or the mahajan plays a very important role 
in the financing of the cottage industries. Either in the urban or 
rural areas he takes an active interest in the provision of credit to 
the artisans. He is accessible at all times of the day, he requires 
very little of security, but the rate of interest charged by him is high. 
He makes advances both of cash or kind as the artisan may choose. 
In some cases the artisans have to sell to him their product at a 
price determined by him. The merchant or the dealer in raw mate- 
rials or the products of the cottage industries is another important 
credit agency. He gives the raw materials to the artisans on credit, 
and in some cases, makes a stipulation that the finished product 
must be sold to him. A very high price is charged for the raw 
materials supplied on credit. Another important credit agency is 
the Karkhandar. The Karkhandar has his own workshop where 
the artisans have to work for him, or otherwise they work in their 
own homes. The Karkhandar supplies the raw materials which the 
artisans require. The Karkhandar puts his own capital in his trade, 
but sometimes he too relies on the money-lender or the big capitalist 
traders. The joint-stock banks do not play any part in the financ- 
ing of the small and cottage industries. But the co-operative socie- 
ties and banks have in recent years become an important credit 
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agencies. The artisans form themselves into either credit or non- 
credit societies. The credit societies are formed for supplying the 
necessary finance to the artisans, while the non-credit are formed for 
the purpose of purchasing the raw materials required by the artisans 
wholesale, or for the purpose of co-operative marketing of the manu- 
factured product. . The artisans' societies are financed by the Central 
Banks which exist in the important towns, and in their turn these 
Banks are financed by the Provincial co-operative Banks. And 
lastly, we must note that the Government especially in recent years 
has become another important credit agency, by providing credit 
facilities to some of the important cottage industries. Some provin- 
ces like Madras, Bihar and Orissa, Bengal and the Punjab have 
State Aid to Industries Acts under which funds are advanced to the 
deserving cottage industries. 

Financial difficulties of the artismis. 

The artisans who ply this or that small or cottage industry have 
many financial difficulties to face. As a general rule they are very 
poor ; they have no savings of their own and always depend on the 
’ money-lender or the mahajan. The mahajan takes advantage of 
his position and always charges a very high rate of interest for their 
loans. He further stipulates that the finished product should be 
sold to him or else through him. The result is that the artisans arc 
indebted for their life to him. The artisans also lack organisation 
and unity amongst themselves. They further meet great difficulty 
in the marketing of their products. As they have no resources to 
fall back upon, they are forced to sell their products at whatever price 
they fetch. 

Co-operation for Small and Cottage industries. 

Co-operation for the small and cottage industries seems to be the 
best remedy to solve their financial and other difficulties. Co-opera- 
tion has already made much progress in India with regard to agri- 
culture, but industrial co-operation has not made much progress. 
The need, therefore, for the extension of the co-operative principle to 
the small industrial workers must be emphasized. It is desirable 
that these co-operative societies should have as their object not only 
the provision of credit, but also the provision of facilities for the 
purchase of the raw materials which the artisans require, and the 
sale of the manufactured product. 

Financial assistance by the State. 

We have already seen that in recent years the State in India has 
given some measure of financial assistance to the small and cottage 
industries. It must however be noted that because of the importance 
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of these industries in our national economy they deserve much more 
of financial assistance from the State than they receive at present. 
And it is gratifying to note from the speech of Sir James Grigg in 
introducing the Budget for 1935-36 that the Government has decid- 
ed to set aside a sum of Rs. 1 crore from its balances for the improve- 
ment of the cottage industries and the uplift of the rural areas. 
Financial assistance by the State should be given either directly or 
best through the co-operative societies formed by the artisans them- 
selves. The Government should encourage therefore the formation 
of co-operative societies by the artisans. The Government should 
also help, financially or otherwise, in the establishment of such indus- 
tries like weaving, basket making, lace making, etc., by the agricul- 
turists as subsidiary occupations. We have no doubt that with 
proper financial assistance by the Government the small and cottage 
industries which are now in a decadent condition will prosper once 
more. 

M. A. Mulky. 
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The postwar years in world history have been years in which 
events have followed one another with feverish rapidity, giving rise 
to anxiety on the part of all those who look ahead and who are con- 
cerned in the future of humanity. Western civilisation seems 
to-day to be drifting towards economic chaos. The collective reason 
of mankind seems to confess to a sense of bankruptcy, when it be- 
comes increasingly incapable of common planning to avoid the disas- 
ters of war and revolution, which are inevitably involved in the year 
to year unemployment of 25 to 30 million souls, not to mention an 
equal number if not a larger number of unemployed in the east. 
War and revolution arc also involved in a policy of national selfish- 
ness that expresses itself in tariff walls and in increasing armaments 
and preparation for organised murder. In these postwar years all our 
old ideas and ideals handed down to us by our predecessors from 
the fast century have been increasingly challenged both in theory and 
practice. In the midst of plenty we have to-day poverty on an un- 
precedented scale. International trade, the life blood of our economic 
system, is dwindling into a tiny trickle at a time when the wireless 
and the radio, the oilship and the aeroplane are linking this vast 
globe into a closeknit unit. Free thought and free speech, the achieve- 
ment of a hundred years’ struggle for the establishment of demo- 
cratic institutions, have been ruthlessly suppressed, whilst the victory 
of Fascism is hailed as the result of the failure of Democracy in 
solving the problems that face the world. We, in the east, with our 
traditional conservatism and disinclination to change are slowly 
awakening to a consciousness of these changes. Whilst the West 
rightly or wrongly, is talking in terms of the failure of Democratic 
institutions as they exist to-day, we in the East look forward with hope- 
fulness to an imitation of these institutions in our own country for the 
solving of our national destiny. Whilst the West is challenging the very 
foundations of the present economic order, and talking in terms of 
planning with a view to the development of all its actual and potential 
resources, and the organisation of production for use and not for profit, 
we in the East continue to speak in terms of the sanctity of property 
rights, of the value of individual enterprise, and of free competition. 

* “ Parsi Qiarity Relief and Conununal Amelioration ” by Dr. J. F. 
Balsara. 
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Capitalism, which seems to make its last fight for the conservation of 
its political power and influence by its alliance with Fascism in the 
West, is evidently in the first flush of youth in India, reminding us 
of the hopes and promises of the early years of industrial develop- 
ment in the West: 

Nowhere does this contrast between the East and the West 
in the social and economic spheres present such fruitful material 
for observation and study as in the small community of Parsis 
living in Bombay. We have here a community with substantial resour- 
ces in the shape of charitable endowments of all kinds, whose members 
have very rapidly taken to an indiscriminate imitation of Western 
manners and modes of life, and many of the upper classes of which 
have an outlook very much like the outlook of Western aristocrats a 
hundred years ago. Whilst modem capitalism in the West pays a fip 
worship at any rate to the new tendencies of our times, when the dis- 
inherited classes are seeking to come into their own, the representatives 
of capital in this community who are mainly responsible for the admi- 
nistration of the charitable endowments placed in their hands resort, 
as we shall see, to a system of outdoor relief such as prevailed in 
England under the Poor Law Administration in the days of Malthus. 
The anxiety and the alarm which Malthus felt in his days, the well 
wishers of the Parsi community feel to-day, as an indiscriminate 
system of doles undermining the morale of the community seems to 
be at work on an increasing scale, adding from year to year to the 
number of those who are dependent on communal relief. If there 
existed any opportunity for a capitalist society to proclaim to the 
disillusioned world its ability to organise a social order embodying 
the principles of justice, and securing contented classes co-operating 
with one another on a basis of healthy and comfortable living, by 
wise planning of the resources at its command, such an opportunity 
seems to exist to-day in the Parsi community. There is nothing 
more tragic than the wastage of the resources at the disposal of the 
community and the neglect of the opportunities which such resources 
afford for wise and intelligent planning for the future welfare of the 
community. 

The number of Parsis living to-day in the city of Bombay is 
55,000. Till 1921 the numbers of the community remained fairly 
steady over a period of 30 to 40 years. But the community increas- 
ed, by 5,500 souls in the decade ending 1931. It is difficult to make 
any statement with regard to the distribution of income, and changes 
in this distribution of income during the last 50 years in the commu- 
nity. But one or two observations may be safely made on the sub- 
ject. In the first 75 years of the last century our community made 
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rapid strides in its economic status and developmeni:, and conse- 
quently played a prominent part in the social and political life of the 
country. We were the first of the Indian Communities to take ad- 
vantage of the opportunities which contact with the British people 
opened out to the country. We acted as intermediaries between the 
East India Company’s employees and the Indians. We availed our- 
selves more readily than others of the educational facilities which 
were offered to us in missionary institutions and in the Government 
Schools and Colleges. Our adventurous and enterprising spirits 
ventured across the seas as traders and merchants in the further East, 
at a time when crossing the Blackwaters would have involved living 
death to the Hindoos. By our educational attainments in the earlier 
days we were able to occupy leading positions in the public services and 
the front rank in medicine, law and other professions. It has also 
to be remembered that in those earlier days our ways of living were 
simple, the cost of living was not so high, and our communal needs 
were few and could be easily satisfied by the resources at our dis- 
posal. 

The number of our community increased from 13.000 in 1816 
to 49,000 in 1864, much more perhaps through immigration from 
the outlying districts into the city than by the natural growth of the 
population resident in the city. The census of 1872 gave us 44,000 
as the number of Parsis in the city ; in 1881 we were 49.000 ; in 1891 
47,000 ; in 1901 46,000 ; in 1911 50,000 and 52,000 in 1921. Our 
numbers did not rapidly increase during 50 years ending 1911. Our 
general education and our enterprise enabled us to lead fairly com- 
fortable lives as merchants and tradesmen, as employees in Govern- 
ment services and in private firms, and members of the professions. 
The joint family organisation which we shared in common with the 
other Indian communities enabled us to take care of our dependants, 
and the funds at the disposal of the Parsi Panchayat Trustees were 
sufficient to provide for the needs of those whom adversity left 
stranded and helpless. Whilst our affluence in those days of simple 
living enabled us to provide for the needs of our own dependants it 
also made possible the flow of charity far beyond the limits of our 
community, in grateful memories of the days when the country had 
given a kindly and hospitable shelter. 

Very rapid changes have taken place, however, in the social and 
economic condition of the Parsis living in Bombay City during the last 
quarter of a century. The rapid rise in the cost of living has serious- 
ly affected our community. Whilst prices have gone up, the average 
earnings of large numbers of the community have not correspond- 
ingly increased. As a rule wages do not rise in exact correspondence 
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with the rise# in prices. But in our case there were further factors 
that were responsible for the bringing about of a serious situation. 
Numbers of our community have definitely abandoned the simpler 
modes of life to which they were once accustomed. There are some 
who regard the standard of comfort to which the Parsis have grown 
accustomed as an artificially high standard which is bound to 
affect unfavourably the general condition of the community. Our 
community has to recognise sooner or later the impossibility of main 
taining an artificially high standard of living, more especially when 
we are surrounded by communities whose modes of life are sir^ler 
and whose social life is still based on the co-operative principles of 
the joint family system which we abandoned at a much earlier date. 
It is also to be remembered that the initial advantage which our com- 
munity enjoyed in the earlier days of possessing a privileged position 
in the public services and in private firms as pioneers, and as having 
taken more rapidly to the educational opportunities which were offered 
to the country, the community is now gradually losing. In Govern- 
ment employment we no longer enjoy the preference which we once 
enjoyed due to our general attainments and to our professions of 
loyalty. In the professions likewise we can no longer hold the promi- 
nent ix)sition which we once held, when the other communities had 
not taken to education in such large numbers as they are now doing. 
There has been moreover between 1881 and 1931 a marked change 
in the nature of the (occupational distribution of the Parsis living 
in Bombay city as indicated by the following comparative figures. 



1881 

1921 

1931 

Tradesmen and Merchants 

. . 5318 

2801 

2901 

Manufacturers 

. . 3697 

1761 

1615 

Servants 

. . 2595 

852 

610 

Sundry 

. . 13737* 


.... 

Clerical 


6626 

5998 


Unsatisfactory and inadequate as these figures are, they clearly 
indicate the drift, from an occupational point of view, from trade 
and industry to clerical work. It is a truism that a number of tex- 
tile factories which were hitherto controlled by Parsis and which 
served to absorb a certain number of the community have now been 
sold or closed down. The men who have been employed in chese 
factories and others employed in factories belonging to non-Parsis 
have now been thrown out of work. We estimate the number of fami- 
lies whose earning members have thus been thrown out of employment 

*22,579 women were returned under this head in addition to 13,737 


men. 
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at between 500 and 1,000. We have no data which couW enable us to 
ascertain the total extent of the unemployment prevalent in our com- 
munity to-day. Mr. Markham in his report on the Parsi Community 
points out that between 1921 and 1931 the number of earning members 
of the community decreased from 18,000 to 17,000 .whilst the number 
of the dependants increased from 34,000 to 40,000. Between 1931 
and 1935 we have no hesitation in saying that unemplo 5 nnent must 
have increased by about a thousand. Markham on the basis of the 
figures of 1931 estimates the number of unemployed at 4,000. He 
adds to these 500 more as he believes there must be lads between 
the ages of 16 and 20 who have left school and are unemployed. 
Markham’s estimate, therefore, of the number of unemployed in 
1931 is 4,500. Between 1931 and 1934 the Parsi Charity Organisation 
Society arranged periodical doles for no less than 1,200 families 
which never asked for any doles in the preceding years. We seem 
therefore to be fairly correct in our estimate that between 1931 and 
1934 about a thousand people have been thrown out of employment. 
Excluding boys and girls upto the age of 20 and males as well as 
females after 55, and further excluding women between 20 and 55 
we find that about 17,400 people out of 57,700 may be regarded as 
the working part of our community. Out of these 5,500 are un- 
employed, If this estimate is correct, roughly 31 per cent, of the 
earning members of our community would vSeem to-day to be with- 
out a job. 

With regard to the earning portion of our community it has 
also to be remembered that a fairly good number including families 
drawing incomes upto Rs. 150 to Rs. 200 p.m. live upto their income, 
with absolutely no margin in the shape of saving. The Insurance 
habit has not been extensively developed in our community. Provi- 
dent funds of employees where they exist have been found to be 
drawn upon wherever such facilities are available. It may be said 
without exaggeration that more than 25 per cent, of the earning 
families live upon the margin, and the slightest cause that involves a 
diminution in the earning capacities of these families, like illness or 
accident, is sufficient to throw back the family upon doles received 
from charity funds. No attempt has so far been made to analyse 
the budgets of middle class families in the community. It would 
not be, however, far from the mark to say that at least about 2S% of 
the income goes towards rent and that much of the work like cook- 
ing, laundry work, and other household duties, which in the other 
communities is done by members of the family, is done in our 
community by hired servants. Further the education of childroti in 
middle class families is an increasing burden on their resources as 
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they are sent tp private schools where the fees charged are relatively 
higher than in Municipal and Government Institutions. 

When we pass from the general economic condition of the Parsi 
community in the city of Bombay to>day to a consideration of the 
condition under wHich the submerged section of the community live, 
we have some more reliable data available to us, on the one hand 
from the records of the Parsi Charity Organisation Society, and on 
the other hand from an analysis of the records of the Parsi Pancha- 
yat funds given to us in a book recently published by the Joint 
Secretary of the Funds in question, Dr. J. F. Bulsara and entitled 
‘‘ Parsi Charity Relief and Communal Amelioration."' From a 
table that Dr. Bulsara has supplied it appears that the number of 
fresh applications for help that the Panchayat funds received 
increased from 8 in 1876 to 84 in 1896, 101 in 1916, 393 in 1931 and 
512 in 1933. “ In the span of last 63 years from 1871 to 1933 there 
has been a steady increase, without any appreciable diminution at any 
time, both in the number of recipients of charity and the amount 
of relief given them,” from the funds at the disposal of the Pancha- 
yat Trustees. In 1924 the number of people who received relief in 
Bombay from the Panchayat funds was 1052, nearly five times that 
of 1884, and the amount of relief was Rs. 78,000 or about 9 times 
that of 1884. In 1933 the number of those who received help from 
the Panchayat Funds was roughly 2,200 and the amount of help 
distributed between them was Rs. 1,93,000. From the figures made 
available from the records of the Charity Organisation Society it 
appears that in 1934, the Charity Organisation Society alone was 
instrumental in renewing help and in arranging fresh help in various 
forms in 1,420 cases. But there are a large number of cases in 
which the various charities arrange periodic doles on their own ini- 
tiative without a reference to the Society. It is impossible, therefore, 
to determine the number of individuals and families that receive help 
from funds in our community in one form or another with any 
attempt at accuracy. We have further found that the total amount 
spent by various charity funds in our community in the shape of 
doles was Rs. 4,00,000 in 1934. This figure we have ascertained as the 
result of a circular letter sent round to the various charity funds in our 
community by the Charity Organisation Society. About five funds re- 
frained from replying to the inquiry. Assuming that these five funds 
are spending about Rs. 25,000 per year in doles between them, we may 
say that the community spent Rs. 4,25,000 last year in periodic doles 
alone. Besides doles the community spent Rs. 1,45,000 through charity 
funds in the provision of school and college fees as well as books and 
maintenance charges in hostels for its boys and girls. One has to re- 
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member that in addition to the money spent in this w^y from charity 
funds for educational purposes our community has provided two 
educational institutions, namely, the J. J. Parsi Benevolent Insti- 
tution, and the Byramjee Jijibhai Institution, where all Parsi child- 
ren are admitted free of charge. We have further two orphanages, 
one for boys and the other for girls, each making a provision for 
about 200 students. 

Of the two thousand and two hundred families in receipt of 
doles there may be more than 150 families with earning adult mem- 
bers whose income of Rs. 50 to 60 has to be supplemented by 
doles. The average size of the families in such cases is 5 to 6 mem- 
bers. The rest of the families and individuals who receive doles 
have an income below Rs. 50 p.m. This is borne out by the statistics 
given to us by Dr. Bulsara in his recent book. Dr. Bulsara’s ana- 
lysis is based upon the records of the Parsi Panchayat funds whose 
trustees have recently built up a central register of all recipients of 
doles with the co-operation of many of the charity funds that give 
doles. The following abstract is obtained from Dr. Bulsara’s book : 


No. of families whose income is nil. . . 104 

No. of families whose income is below Rs. 10. p.m. 1,178 
No, of families whose income is between Rs. 10 and 

Rs. 25 p.m 521 

No. of families whose income is above Rs. 25 p.m. 50 


In the classes that receive help from charity funds we have re- 
peatedly found that the earning capacity of the men and women 
does not exceed Rs, 30 p.m. The men in such classes work as cooks, 
hawkers, sellers of sandalwood, tally clerks and chasniwallas (carriers 
of consecrated food from fire temples to clients of the priests). The 
women work as cooks or sempstresses doing sewing and embroidery 
work and sometimes menial work. Assuming the total number of 
families to be 2,500 roughly and the amount spent in doles 
Rs. 4,25,000, we find that the average amount of doles per family 
works out at Rs. 170 to Rs. 180 per year or Rs. 15 p.m. Counting 
four souls to each family on an average the help given is Rs. 4 per 
head, per month. Taking Dr. Bulsara’s estimate, namely, that there 
are about 1,300 families and individuals whose income is below 
Rs. 10 p.m, and assuming that of these 300 are single individuals it 
would appear that at least in 1,000 families with an average of two 
to three children, i.e., four souls each, the total income including help 
amounts to Rs. 26 at the maximum. Deducting an average of Rs. 5 
p.m. for rent a thousand families in the community to-day live on 
an income of Rs. 5 per head, per month, i,e,, definitely on a starva- 
tion level. Dr. Bulsara arrives at the same conclusion from his 
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own figures. E'^en taking into account, says Dr. Bulsara, supple- 
mental earnings from casual work and occasional help from relatives, 
we cannot but wonder how those families whose per capita monthly 
income is shown as Rs. 7 or less may be subsisting on such a starva- 
tion allowance.*' 

One might naturally expect that in a community so well known 
for its enlightenment, and where education has permeated the large 
mass of the community, those who were responsible for the adminis- 
tration of the Charity funds and who were spending in doles alone a 
sum of Rs. 4,25,000 might have endeavoured to bring about a co- 
ordinated policy and worked together on a co-operative basis. The 
only attempt at securing co-operation between the various charity 
funds has been the one made by the Charity Organisation Society 
which has now been in existence for 15 years. But the lack of co- 
operation may be gauged from the simple fact that in 1934 out of tfte 
total amount of Rs. 4,25,000 spent in doles only, Rs. 1,40,000 came 
under the observation of the society.* In other words, after about 
15 years of hard work in securing co-operation between charity funds 
the society succeeded in achieving this result in 33% of the total 
amount of the doles. Last year alone Rs. 2,85,000 were distributed 
as doles without any attempt at co-operation on the part of charity 
funds. Apart from the charity funds that give relief there are a 
number of private individuals who help destitute Parsis in the 
shape of regular doles or casual relief ; and it is impossible to ascer- 
tain the amount of money that goes out in the form of charity, of which 
the inevitable result can be the increase of pauperisation and the multi- 
plication of beggars. In a community that often prides itself on the 
extent and farsightedness of its charities, there are to-day a good 
many trustees of charity funds, and a larger number of fortunate in- 
dividuals, who have money to give and who spend their resources 
in the honest belief that to respond spontaneously to a call for help 
is the surest method of obtaining the favours of the Gods and esta- 
blishing a claim for a place in heaven. 

We are glad to find Dr. Bulsara, the Joint Secretary of the 
Parsi Panchayat funds, giving us the result of his few years* ex- 
perience in almost identical terms. To-day we have the extra- 
ordinary spectacle in the city of Bombay with a total Parsi popula- 
tion of 57,765 only, about 7,000 or 8,000 of whom are affected by 


* It has been said that this is exaggerated, as some Charity Funds do 
not give doles periodically renewable. The Parsi Panchayat Funds in some 
cases fix the doles for periods of two to three years. But the amount in- 
volved is a negligible quantity. 
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charity relief, of not a dozen or a score of charity fuSilfe, but about 65 
large or small known funds or trusts, and about a score of known 
individual donors. And these are vieing with one another to solve 
without success the stubborn problem of Parsi poverty by giving help 
in cash and kind to about 2,000 families, \<^ith until recently, 
a complete and successful isolation from one another." “With 
this spectacular public philanthropy in which larger donors have taken 
the lead, we find any Parsi man or woman or group of them, who 
so wish, trying to establish a charity fund or institution, and either 
giving monthly help or immediate relief according to their whim, 
often without any reliable records of their selfless work. Charitably 
inclined individual Parsi men and women supplement their imique 
effort with their own gifts and distributions to those who go about 
from door to door and office to office begging for alms, in face of the 
eltablished and known channels of relief where any Parsi can apply 
and get help according to his or her deserts.” 

For the last two decades the question of co-operation between 
charity funds for the simple purpose of avoiding wastage and over- 
lapping of help has been constantly before the community. We 
have had agitation about the urgency of this question carried on in 
the press and from the platform. Every year the Charity Organisa- 
tion Society has added its pathetic Cry about the extent to which 
the community has been demoralising in increasing numbers by the 
lack of co-operation between charity funds, which compel parties 
requiring help to go from fund to fund for the purpose. In a recent 
meeting of people connected with charities which was called at the 
Taj Mahal Hotel, a large majority of the representatives of charity 
funds who were present joined in a chorus of protest and indigna- 
tion against the lack of co-ordination of work between bodies that 
were distributing doles. And yet we are afraid what is happening 
in Europe to-day on a larger scale in the matter of armaments is 
happening on a small scale in our community in the matter of co- 
ordination of work between charities. In Europ)e during the last 
decade we have been hearing from day to day indignant protests 
against the folly of armaments. Public meetings have been held, 
articles have appeared in the papers, and international conferences 
have deliberated on the necessity of coming to an agreement about the 
reduction of armaments. And all the time some of the people who 
have taken part in these deliberations are busy planning expendi- 
ture on the weapons of warfare in the name of national safety. So 
also in our community much has been said in the press and in 
public meetings about the necessity of co-operation between charity 
funds. Conferences have been held like the one held at the Taj Mahal 
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Hotel, where .T^resentatives of charity funds have solemnly shaken 
their heads about the disastrous results of lack of co-ordination. And 
yet all the time some of these very people may have been consciously 
or unconsciously contributing to these very results by indiscriminate 
granting of relief to applicants for help. Whilst in theory they 
admit the desirability of co-operation, in practice many of them act on 
the belief that such co-operation involves a direct encroachment on 
their privileges and duties of distributing the patronage that the endow- 
ments at their disposal confer upon them.^ 

llie Trustees of the Parsi Panchayat funds distribute nearly 
2 lacs of rupees every year in the shape of relief. The trustees of 
these funds are doing selfless work in the general interests of the 
community and possess the confidence of the community to a re- 
markable degree. Some of them have recently been very forward 
in endorsing the need for co-ordination of work between charit^. 
And yet the following illustrations that we are able to give with 
regard to their methods of work may serve to indicate the extent 
to which pauperisation may be helped by the granting of inadequate 
relief which forces the recipients to go from door to door and from 
fund to fund.* 

Case No. 1. Husband, wife and eight children, seven small and 
schooling, husband in a tuberculous sanatorium. Rent 
Rs. 13, one girl earning Rs. 20 p.m. The Panchayat 
trustees were advised to give Rs. 30 p.m. They did 
this for a year, then reduced it to Rs. 25. This was 
done at a time when the rent was increased from Rs. 13 
to Rs. 23 p.m. The trustees either thought that Rs, 22 

1. Cf. Minority Report on Poor Laws, Vol. Ill, (1909): '‘And whilst 
there is only one Poor I^w Authority in each Union, there are 
often, besides uncounted individual donors, dozens of separate 
charitable agencies — in large tow^ns hundreds, and in the Metro- 
polis nearly 2,000-— each spending its income wiUiout any relation 
at all to the spending of its neighbours, guiding its policy solely 
with a view to its Qwn individual interest, neither knowing or 
caring, as a rule, what is done by any other agency, and almost 
inevitably creating extensive overlapping with its consequent 
waste and demoralisation.'" Our solace is that we are not tiie only 
sinners in this respect. 

* These cases are chosen at random from a larger number ; and if we 
have selected cases illustrating the administrative methods of the Trustees 
of the P&nchayat Funds it is because they can by a public appeal to the 
community attract funds to the full extent of their requirements. Doles are 
a crude method of helping in any case, but doles, given sparingly, and 
calculated to drive families to further appeals for help, are worse as methods 
of relief. But the methods of the Trustees of the Panchayat Funds are 
representative of those of a large majority of their class. 

M 
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p.m. were enough for nine souls, or thejinjissumed that 
the party would go to other funds and supplement the 
help. 

Case No. 2. Widow with five children all small. Not a pie of in- 
come. Stranded by the death of her husband and living 
in Widow Ashram. The Society advised the Pancha- 
yat trustees to give her Rs. 30 p.m. They sanctioned 
Rs. 20 p.m. 

Case No. 3. Husband, wife and eight children. Husband 62 years 
old and unemployed for years. Two grown up sons, 
one of whom left the family and the other unemployed. 
Total earnings between two grown up daughters and 
the father Rs. 30 to 35 p.m. The Panchayat trustees 
were advised to sanction Rs. 30 p.m. They started 
with giving the amount, subsequently reduced the 
amount to Rs. 25, and now to Rs. 20. The condition 
of the family in the meantime has grown worse, the 
wife on account of her ailings being sent out of Bombay 
with two daughters. 

It is not unnatural that parties who do not get enough to keep 
their children alive, should under these circumstances go from fund 
to fund and even from house to house for supplementing whatever 
they get from any one fund. All attempts at saving the self respect 
of families made by the Charity Organisation Society have thus been 
frustrated on account of a shortsighted policy such as is illustrated in 
the few typical cases that we have mentioned. Every charity fund 
in its policy of giving doles works on the assumption that as its funds 
are limited, it can only give part of the total relief which any parti- 
cular party requires, and, therefore, expects these recipients of doles 
to go the whole round of various charities and private individuals 
charitably inclined, to make up for their requirements. Such a 
policy seems to reach the limit of absurdity when for example a fund 
spending about Rs. 75,000 a year is asked to give Rs. 25 for books 
required by a school-going child and sanctions Rs. 10, on the assump- 
tion that other funds will make up for the balance. 

The same lack of co-operation and shortsighted policy of partial 
relief are to be found operating in other fields of charity. In addi- 
tion to Rs. 4,25,000 spent last year in doles there were five associa- 
tions and funds which spent roughly Rs. 30,000 in the shape of sup- 
plying grain to needy families. We believe, apart from those five 
funds, there are a number of other agencies and individuals who 
supply grain. There is no attempt at any kind of co-operation or 
co-ordination between these separate organisations. Each of them 
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supplies a quantity of grain that can last from four to six weeks, 
and thus offers direct inducements to the recipients to go from one 
organisation to another. The same thing occurs in the matter of 
help given to families who require recuperation of health in sana- 
toria outside Bombay, The parties who require help for such pur- 
poses get partial relief from one fund, and supplement it by appli- 
cations to other funds. As applicants for doles or for help in other 
forms are not aware of the various funds that exist in the community 
they are helped in this campaign of begging by professional appli- 
cation writers who are familiar with the details of the sources from 
which help could be obtained. Recently it has come to the notice 
of the Charity Organisation Society that nearly 20% of the applica- 
tions for help that are forwarded to it from charity funds for report, 
are written in the handwriting of one and the same party. In 
matter of loans given to people who are anxious to run small trading 
or industrial ventures we have the same story of the lack of co-ordi- 
nation. There are a number of organisations and private individuals 
who claim to do the same kind of work each in an isolated fashion, 
thus offering scope for duplication and overlapping of help. Mr. A 
wants a small sum of money for purchasing materials. He gets 
what he requires from one source. A few months later he makes an 
identical request to another fund or individual getting a similar 
amount ; and a few months later again the same story is repeated. 
Each of the individuals or funds helping knows nothing of what the 
others have done in the past. Mr. B applies to the Charity Orga- 
nisation Society for a railw^ay ticket to enable him to join service at 
a place out of Bombay. The Society purchases a ticket and sends 
him off. It is subsc'quently discovered that he has obtained a similar 
amount from one or two other sources which never cared to, or found 
it difficult to, inquire or to ask for a report from the society. 

Dr. Bulsara seems to be fully alive to these unfortunate results 
that follow upon lack of co-operation of charity funds and their 
ix)licy of giving inadequate help and compelling the applicants to go 
from fund to fund. The number of applicants on account of such a 
policy go on increasing, says Dr. Bulsara, ‘‘ there are other develop- 
ments peculiar to this shortsighted and unsupportable policy of 
giving deliberately inadequate relief — ^first, with regard to the giver, 
and, secondly, with regard to the recipient of charity.'* Men, 
observes Dr. Bulsara, under such a system either starve, incur ruin- 
ous debts or are obliged to apply again or elsewhere for some more 
assistance, much against their wishes and at a risk to their self res- 
pect. If the applicants are persons without a moral backbone, the 
smallness of the amount offers them a heaven-sent excuse to roam 
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about from fund to fund and door to door, sponging^ charity and 
collecting as much as their ingenuity can procure. 

There thus seems to be an ill devised arrangement in our com- 
munity for encouraging systematic beggary. The policy or lack of 
policy on the part of those who are responsible for the administration 
of charity funds- in our community effectively saps the morals of 
those who receive help. Instead of enabling them to retain their 
self respect our method of giving doles seems to be deliberately con- 
trived to drive them into the streets as professional beggars, making 
them unfit for the future for serving their community in such ways 
as may be open to them. The life of the community is an organic 
whole in which the parts act and react on one another. We cannot 
do anything that contributes to the moral degradation of one class in 
our community without being prepared for seeing the reaction of that 
degradation on other classes. In the early days when society was 
based on the institution of slavery it was repeatedly pointed out that 
the moral degradation involved in the institution not only contri- 
buted to the dehumanising of the slaves but tended to dehumanise the 
masters as well. We arc afraid that a society which by its system 
of charity relief contributes to the pauperisation of one section stands 
in danger of spiritually pauperising the donors and distributors of 
such charities as well. The Parsi community of the present day pre- 
fers to live in a backward age ; and some of the trustees of our charity 
funds sometimes take pride on the great good work that they are doing 
for the community in giving doles of Rs. 5 and Rs. 10 p.m. in a patro- 
nising spirit, helping half starved families to eke out a lingering 
existence. The mentality of the trustees is the mentality of the mid- 
Victorian capitalists who thought that they were conferring great 
benefits on the wage earners when they endeavoured to undo by a 
little welfare work the inevitable consequences of a policy of sweating 
and underpaying the labourers. 

The prospects before the community in the immediate future 
seem to be very clouded. With the continuation of the depression, and 
with the increasing struggle for existence in a city like Bombay, where 
the unskilled members of our community accustomed to an artificially 
high standard have to face the competition of more skilful men be- 
longing to other communities, we must be prepared to see the number 
of dependants on charity funds increasing in the years to come. The 
resources at the disposal of our community will continue to be taxed 
till they reach the limit. These resources are not inexhaustible. With 
greater co-ordination they could be economised, and a considerable 
amount of wastage might be prevented. But at present we are not 
only reconciled to a policy of wastage of these resources, but we seem 
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to live in the pfe^nt without taking any thought of the future. The 
poorer sections who are in receipt of doles are rapidly multiplying. 
Their children are usually ill fed, feeble in body and much more 
feeble in mind. It is exceedingly common to find in these classes 
half-witted boys arid girls, whose education requires sp)ecial treat- 
ment, but who have been allowed to vegetate in the lower standards 
of our educational institutions, till their parents are compelled to re- 
move them, — only to throw them into the world to drag out an unem- 
ployed existence or to earn a miserable pittance supplemented by 
doles. These social misfits unable to maintain themselves, and with 
no sense of responsibility in the matter of increasing the size of their 
family, will become an increasing burden on the community. The 
boys and girls of these social misfits, when they grow up half-witted 
and weaklings, will be unable to earn a decent living for themselvef? 
and with the help of doles will multiply the number of dependant 
in ever expanding circles. This seems to be the prospect facing the 
community in the future as the result of our present method of ad- 
ministering the charity funds at our disposal. 

What are the measures that our community has thought of 
adopting in the face of these conditions ? We have not as yet in 
our community any trained social workers who could be regular 
visitors in the slums, advising families about their needs and the 
needs of their children and following up from year to year the phy- 
sical and mental development of these children. We have no faci- 
lities in the city for the proper training of such social workers. 
None of our charities have even dreamt so far of securing the ser- 
vices of trained social workers for meeting some of the needs for work 
of this kind in our community. The extent of unemployment in our 
community is further bound to increase on account of the more gene- 
ral causes that are connected with trade depression the whole world 
over. The adoption of a farsighted policy and planning would 
require a twofold series of measures ; firstly an organised effort at 
supplementing the limited income of all classes of unemployed 
people, the help being graded according to the size of the family, 
irrespective of all other considerations based upon merit or desert ; 
and secondly, careful planning for the children of such families pro- 
viding for their health and educational needs. But even when all 
this is done, we do not think we shall see the end of poverty or un- 
^ployment ; firstly because such unemployment is determined by 
causes which lie beyond the control of our community, and also 
t^ccause the social and economic environment in which the commu- 
wty is living, with differences in standard of comfort, with relative 
disparity in numbers, and with limited avenues of employment in a 
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country dependent on the mercies of foreign rulers, may frustrate 
the effects of all the careful planning that our community may resort 
to. No single community, even though it may be small in numbers 
and provided with material resources, can to-day live a separate and 
isolated existence. Its economic life will be determined by factors 
beyond its control. And whilst we need not be entirely pessimistic with 
regard to the future, we must be prepared to face the possibility of a 
frustration of all our well devised schemes in a world which is be- 
coming increasingly unified, and where therefore we can only prosper 
together or fail together. 

When all has been said and done, one has to acknowledge that 
our community in the matter of charity is at a stage of development 
which we may well call medieval. There are still a large number of 
Tjndividuals amongst us who believe that the giving of alms is a 
meritorious act. There are more who give because they are good 
hearted and simple minded, and who have their sympathies aroused 
by the apparent destitution of the mendicant, but who do not pause 
to consider the probable effects of their alms. And this attitude of 
mind is reflected even in some of the trustees of the charity funds that 
exist in the community. May we dedicate to all these the words which 
Tolstoi wrote a few years before his death ? :™ 

“ It is as if I were sitting on the neck of a man, and having 
quite crushed him down, I compel him to carry me and assure my- 
self and others that I am very sorry for him, and wish to ease his 
condition by every means in my power, — except by getting off his 
back.’^ 

It was a realisation of the fact that indiscriminate alms-giving 
multiplies the number of paupers, and leads to a moral degradation 
of the giver as well as the recipient of the gift, that led in the West 
in the nineteenth century to the introducticai of organised private 
relief based on discrimination. Scientific research and the applica- 
tion of statistical methods to the study of social phenomena led to 
an appreciation of the relatively greater importance of preventive 
measures. The charity organisation movement which started in 
London, in 1868, led to a prevention of duplication and deception, 
to careful investigation into the causes of destitution in individual 
cases, and to systematic friendly visiting. But the movement towards 
reform did not stop short with these vast benevolences of modem life 
which are too often an ostentatious return from secret cruelties. In a 
number of countries private relief work has to-day been overshadow- 
ed by state boards of control, and state boards of charities. Old age 
pensions, insurance against sickness and accident, and insurance 
against unemployment have taken over vast fields of work which were 
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hitherto mainly Occupied by private philanthropic efforts. There is 
a small but growing section of humanity that objects to the use of 
the terms “poor houses'* and “alms houses** and who resent de- 
partments of relief work being called departments of “ public cha- 
rities.” They feel that public relief is the right of those who need it. 
They believe that the pauper is not to be regarded as one, who is 
being privileged to survive through the generosity of private indivi- 
duals or of the state, but as one who owing to peculiarities of circum- 
stance is receiving his support from society in this manner rather 
than as a wage earner or as an employee of the state. They hail 
the demise of the old conception of charity, and emphasise as 
part of a code of justice a social responsibility in terms of services 
which in the past have been withheld from the poor, or granted 
grudgingly through private charity. They would urge the need vh 
the concept of charity of a more democratic philosophy of group li^e 
and a more genuine respect for individual personality.* They 
would assert that private and public charity should disappear, and 
the assistance provided through the agency of society should be 
regarded as one phase of the interdtpendence upon each other of the 
individuals who belong to the society. 

If poverty is a pathological condition of society, statesman- 
ship demands the reconstruction of our social institutions which would 
lead to the disappearance of poverty. Modern poverty far from 
abandoning its claims on the universe, with those meek who are to 
inherit the earth, struggles doggedly to wrest from an unwilling world 
the minimum necessary to animal existence. It breeds apathy and 
langour and restlessness, and stings the poor into rage where it dcc^ 
not crush them into listlessness. Ail attempts at the relief of poverty 
by public or private philanthropy must be regarded as ambulance 
work aiming not so much at the removal of the disease as at aleviat- 
ing some of the incidental pain and misery. Dependency in human 
society is not likely to disappear and cannot disappear, so long as 
there are children and old people and the physically and the mentally 
unfit. What is norma! dependency and what is abnormal will largely 
depend on the existing forms of social institutions. In a socialist orga- 
nisation the rearing of children by their parents would legitimately 


* Cf. for instance G. D. H. Cole ” Principles of Economic Planning.” 
Appendix to Ch. IX. Cf. also : ” Many a ssecular philanthropist who prides 
himself upon his benevolence is unconsciously expressing his power in his 

benefactions and would be stricken with horror if a just and intelligent 
society reduced his privileges to terms consonant with his service to society, 
depriving him of the luxury of feeling unselfish while he selfishly maintains 
niost of his essential privileges,” Niebuhr : ” Contribution of Religion to 
Social Work.” 
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be regarded as a pathological condition ; and so alk) the dependence 
of women on male supporters. A social organisation that is recon- 
ciled to poverty as a normal feature and accompaniment of economic 
evolution, and which only admits of palliatives in the shape of philan- 
thropy and welfare work, is itself a diseased condition whose removal 
may sometimes demand a radical surgical operation in the shape of 
revolution, as witnessed by the history of Russia during the last 
twenty years. May we hope that elsewhere the disease may be cured 
by patient persuasion and wise planning ? 

Nowhere else to-day is there a more splendid opportunity for 
wise social and economic planning than in the Farsi community 
with its splendid resources. We are spending to-day Rs. 4,25,000 
a year on doles, Rs. 1,45,000 on educational help, about Rs. 30,000 
ip the supply of grain to the needy. We have in addition three 
splendid educational institutions whose assets in property alone could 
be reckoned at about 60 lacs, and which have corresponding endow- 
ments for running them. We have in addition an orphanage for 
girls with accommodation for two hundred boarders. We have built 
up residential facilities in the shape of charity chawls for more than 
750 families. We have immense landed property lying idle and unused 
in the hands of the Farsi Fanchayat Trustees round about the towers 
of silence. With the help of all these resources it would be possible 
not only to provide for a comfortable existence for all who are unable 
or unfit for work, but to plan out educational institutions for all the 
younger generation of our community, giving them a new outlook on 
life, imparting to them a sense of the values of life which will enable 
them to seek first things first, and sending them out into the arena of 
life for a prosperous existence, equipped by a scientific training and 
yet capable of subordinating the material pursuit of comfort and 
wealth to the things of the spirit. If a Lycurgus could plan for 
ancient Sparta and even a Hitler for modern Germany, there is no 
reason for abandoning the hope that the Farsi community might have 
in its fold a future lawgiver who may do by his personal influence 
what scores of mediocre thinkers and reformers may fail to achieve. 
But if with all these material resources at our command we fail, the 
failure will be ours : for with all the chanting and singing and telling 
of our beads, we shall have shut ourselves in our own dark comers ; 
we shall have sacrificed the God of Humanity working and inviting 
our help as fellow workers with Him in the fulfilment of His increas- 
ing purpose to the vain pursuit of a God after our own image, de- 
lighting in incense and pampering our self-righteousness. 


F. A. Wadia. 



GENEALOGICAL STUDY OF SOME VITAL PROBLEMS OF 
POPULATION, PART II* 

SECTION 1. 

AGE AT MARRIAGE 

The following tables give the distribution of ages at marriage of 
man and woman in three generations : grandfather, father and the 
present generation. 

A—AGE OF WOMAN AT MARRIAGE 
( I ) Grandfather-generation 
(1) Frequency Table, 


Age at 
marriage. 

Cases. 

10 

29 

11 

43 

12 

76 

13 

10 


158 

Average age : — 11 42. 

N,B , — All ages are to be understood as completed years. There are 8 
cases of double marriage of men. 

( a ) Father-generation 
( 2 ) Frequency T able. 


Age at 
marriage. 

Cases. 

10 

2 

11 

17 

12 

182 

13 

291 

14 

272 

15. 

172 

16 

59 

17 

7 


1002 * 

Average age : — 13-59. 

• There are 34 cases of double marriage of men. 


• This study is the second instalment, the first being published in the 
University Journal, Vol. II, Part IV, of January, 1934. It refers to the same 
class of people as those of the first instalment but it is based on a fresh 
sample. It will be seen that the averages of the two series of different items 
do not materially differ, especially in the trends. 
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( Hi ) Present-generation 
( 3 ) Frequency T able. 


Age at 
marriage. 

! 

Cases. 

11 

1 

12 

8 

13 

74 

14 

334 

15 

453 

16 

205 

17 

44 

18 

2 


1121 * 


Average Age : — 14-81. 

* There are 44 cases of double marriage of men. 

AGE OF MAN AT MARRIAGE 
( iv ) Grandfather-generation 
(4) Frequency Table. 


Age at 
marriage. 

Cases. 


Age at 
marriage. 

Cases. 

11 

2 


20 

13 

12 

4 


21 

3 

13 

4 


22 

5 

14 

15 


23 

3 

15 

10 


24 

2 

16 

15 


25 

3 

17 

27 


26 

2 

18 

27 


27 

2 

19 

12 


29 

1 


116 34=150 

Average age : — 17'7.* 

* In the 8 cases of more than one marriage only the age at the first 
marriage is considered 
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(v) Father-generation 
(5) Frequency Table. 


Age at 
Marriage. 

Cases. 


Age at 
Marriage. 

Cases 

13 

3 


21 

202 

14 

5 


22 

137 

15 

6 


23 

82 

16 

15 


24 

34 

17 

35 


25 

11 

18 

78 


26 

3 

19 

152 


27 

2 

20 

202 


28 

1 


496 472=968* 

Average age : — 20*4. » 

' In the 34 cases of double marriage (i.e,, second marriage) only the age 
at the first marriage is considered. 


(vi) Present-generation 
(6) Frequency Table. 


Age at 
Marriage. 

Cases. 

1 

Age at 
Marriage. 

Cases. 

16 

1 

■ 

23 

204 

17 

5 

■ 

24 

81 

18 

22 

■ 

25 

21 

19 

55 

■ 

26 

4 

20 

169 


27 

1 

21 

233 


28 

... 

22 

280 


29 


... 

... 

■ 

30 

1 


765 312=1077 

Average age * :—21'6. 


* In the 44 cases of more than one marriage only the age at the first 
marriage is considered. 

From the above tables we find that the average age of woman 
at marriage in grandfather-generation was 11*4, in father-generation 
13-5 and in the present generation it is 14*8. 

While the average age of man at marriage in grandfather-gene- 
ration was 17 7, in father-generation it was 20*4 and in the present 
generation it is 21*6. 

Thus we see that the average age of woman and man at marriage 
is increasing, though it is far from the ideal. 
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SECTION 11. 

DIFFERENCE IN THE AGES OF COUPLES 
The following tables give the distribution of the differences in 
the ages of couples in three generations. 

DIFFERENCES IN THE AGES OF HUSBAND AND WIFE 
. (i) Grandfather-generation 
(7) Frequency Table. 



Average difference : — 6 2.* 

* For the purposes of the above average the first marriages are taken into 
consideration. 


(«) Father-generation 
(8) Frequency Table. 



* For the purposes of the above average the first marriages are taken into 
aHi»deration, 
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( Hi) Present-generation 
( 9 ) Frequency T able. 


No, of years. 

Cases. 


No. of years. 

Cases. 

1 



8 

282 

2 

i 


9 

56 

3 

4 


10 

6 

4 

24 


11 

2 

5 

87 


12 

1 

6 

251 


13 

... 

7 

361 


14 

1 

... 



15 

1 


728 349=1077 


Average difference * : — 6*9. 

* For the purposes of the above average the first marriages are taken into 
consideration. 

It is seen from the above tables that there is a decided tendency 
for the difference in the ages of husband and wife to increase, which 
fact may properly be explained as being due to the fact that owing 
to the greater spread of education among the males their marriages 
take place at later ages while the same factor has not operated in 
favour of the postponement of marriage in the case of females, 
among whom the spread of education is rather slow. 

SECTION III. 

AGE AT THE BIRTH OF FIRST CHILD 
The following tables give the distribution of the ages of man 
and woman at the birth of first child in three goierations. 

A.-~AGE OF WOMAN AT THE BIRTH OF HER FIRST CHILD 
( i ) Grandfather-generation 
(10) Frequency Table, 


Age at the 


■ 

Age at the 


birth of first 

Cases, 


birth of first 

Cases. 

child. 


1 

child. 


13 

4 


19 

1 

14 

26 

■ 

20 

2 

15 

44 

■ 

21 

1 

16 

40 

■ 

22 

2 

17 

24 

■ 

23 

1 

18 

12 

■ 

24 




1 

25 

1 


150 

Averao^e aue : — 15*89. 


8=158 
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(fi) Father-generation 
(11) Frequency Table, 


Age at the 
birth of 
first child. 

Cases. 

20 

20 

21 

7 

22 

4 

23 

... 

24 

1 

25 

' 3 

30 

1 


Age at the 
birth of 
first child. 

Cases. 

13 

2 

14 

62 

15 

55 

16 

278 

17 

260 

18 

150 

19 

55 


862 36=898 

Average age : — 16-81. 


( Hi) Present-generation 
(12) Frequency Table. 


Age at the 
birth of 
first child. 

Cases. 

13 

2 

14 

17 

15 

68 

16 

139 

17 

187 

18 

152 

19 

83 

... 



Age at the 
birth of 
first child. 

Cases. 

20 

33 

21 

13 

22 

5 

23 

5 

24 

1 

25 

2 

i 

26 

««• 

27 

1 


648 

Average age: — 17*32. 


60=708 
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B.— AGE OF MAN AT THE BIRTH OF HIS FIRST CHILD 
( iv ) Grandfather-generation 
( 13 ) Frequency Table, 


Age at the 
birth of 
first child. 

Cases. 


Age at the 
birth of 
first child. 

Cases. 

16 

3 


26 

7 

17 

6 


27 

3 

18 

13 


28 

2 

19 

13 


29 

3 

20 

19 


30 

2 

21 

! 21 


31 I 

3 

22 

21 


32 

2 

23 

14 


33 

... 

24 

9 


34 

1 

25 

6 


38 

1 

... 

... 


40 

1 


125 25=150 

Average age : — ^22*24. 


( V ) Father-generation 
(14) Frequency Table, 


Age at the 
birth of first 
child. 

Cases 


Age at the 
birth of first 
child. 

Cases. 

16 

1 


26 

69 

17 

5 


27 

35 

18 

7 


28 

12 

19 

21 


29 

2 

20 

45 


30 

5 

21 

81 


31 

1 

22 

146 


32 

1 

23 

200 


33 

2 

24 

195 


34 

... 

25 

139 


35 

1 


840 128=968 

Average age 23-38. 
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(vi) Present-generation 
(15) Frequency Table. 


Age at the 
birth of first 
child. 

Cases. 


Age at the 
birth of 
first child. 

Cases. 

18 

3 


27 

44 

19 

10 


28 

20 

20 

18 


29 

6 

21 

29 


30 

1 

7 

22 

80 


31 

6 

23 

134 


32 

2 

24 

131 


33 

1 

25 

137 


34 i 

I 

! 2 

26 

' 78 


43 1 

1 


620 88=708 

Average age 24-21. 


From the above tables we find that the average age of woman 
at the birth of first child in grandfather-generation was 1589, in 
father-generation 1681 and in the present generation it is 17-32, 
while the average age of man at the birth of his first child in grand- 
father-generation was 22-14, in father-generation 23-38 and in the 
present generation 24 21. 

Thus we see that the average age of woman at the birth of her 
first child and the average age of man at the birth of his first child 
have very slightly inaeased. 
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SECTION IV. 

AGE AT THE BIRTH OF LAST CHILD 

The following tables give the distribution of the ages of man 
and woman at the birth of last child in two generations Grand- 
father and father-generations. 

A.— AGE OF WOMAN AT THE BIRTH OF HER LAST CHILD 
(i) Grandfather-generation 
(16) Frequency Table. 


Age at the 
birth of 
last child. 

Cases. 

19 

1 

22 j 

3 

23 1 

1 

24 

... 

25 


26 

3 

27 


28 

1 2 

29 

7 

30 

8 

31 

4 

32 

8 

33 

6 




Age at the i 
birth of I 
last child. J 

i 

Cases. 

34 

9 

35 

5 

36 

9 

37 ! 

8 

38 j 

6 

39 I 

5 

40 

4 

41 

3 

42 1 

1 

43 

... 

44 

1 

45 

1 

46 

2 

50 

1 


55=111 


Average age at the birth of last child : — 33 18 

(Only completed marriages are taken into conaderation, i.e., those marriages 
in ndiich both the partners lived together till the woman reached 
the age of 40.) 
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B.~AGE OF MAN AT TFIE BIRTH OF HIS LAST CHILD 
(f) Grandfather-generation 
(18) Frequency Table. 


Age at the 
birth of last 
child. 

Cases. 


Age at the 
birth of last 
child. 

Cases. 

26 

2 


41 

11 

27 

1 


42 

7 

28 

3 


43 

5 

29 

3 


44 

4 

30 

1 


45 

4 

31 

3 


46 

5 

32 

3 


47 

3 

33 

3 


48 

5 

34 

4 


49 

3 

35 

6 


50 


36 

6 


51 

! 1 

37 

1 8 

1 


52 

i 

i 

38 

4 


53 

i 

1 

39 

7 


54 

1 

1 

40 



60 

2 


59 52=111 


Average age at the birth of last child 39*63. 


(Only completed marriages are taken into account). 
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(«) Father-generation 
(19) Frequency Table. 


Age at the 
birth of last 
child. 

Cases. 


Age at the 
birth of 
last child. 

P— 

Cases. 

23 

1 


42 

39 

28 

3 


43 

26 

29 

3 


44 

33 

30 

5 


45 

20 

31 

12 


46 

15 

32 

9 


47 

10 

33 

12 


48 

7 

34 

12 


49 

8 

35 

1 

! 6 


50 

5 

36 

i 18 

1 


51 

1 

37 

14 


52 

! 1 

1 

38 

14 


53 

2 

39 ' 

i 

22 

[ 


54 

... 

40 

' 29 


59 

! 1 

41 

32 


62 

1 1 

! 


192 169=361 

Average age at the birth of last child : — 40 5, 

(Only completed marriages are taken into account). 

From tables ( 18) and (19) we find that the average age of woman 
at the birth of her last child in giandfather-generation was 33* 18 
and in father-generation 33 62. 

The average age of man at the birth of his last child in grand- 
father-generation was 39 63 and in father-generation it was 40 5. 

It will be seen from these figures that reproduction ceases far 
earlier than what is generally considered to be the physiological limit. 

In order to test whether reproductive power had really come to 
an end at the time indicated by the above tables, the cases of com- 
pleted marriages were further analysed with a view to determining 
if a sufficient number of years had elapsed after the birth of the last 
child during which the couples continued to be in a married state. 
It will be seen from the following tables presenting this analysis that 
in the grandfather-generation in the cases of completed marriages in 
which both the partners were alive for seven or more years after the 
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birth of the last child woman lived on an average for 21 and man 
for a little over 22 years. Similarly in father-generation woman 
lived for 13 years and man for nearly 13 years. 

A.— AVERAGE NUMBER OF YEARS WHICH A WOMAN LIVED 
AFTER THE BIRTH OF HER LAST CHILD 
( i) Grandfather-generation 
( 20 ) Frequency T able. 

No. of years ! 
woman lived 
after the Cases, 
birth of last 
child. 


20 : 3 

21 3 

22 

23 3 

24 3 

25 2 

25 4 

27 1 

28 2 

29 

30 2 

31 3 


44 26 18=88 
Average number of years which a woman lived after the birth of her 
last child : — 22. 

(Only cases of completed marriages in which both partners lived for seven 
or more years after the birth of their last child are taken into account.) 

( it ) Father-generation 
(21) Frequency T able. 


No. of years 
woman lived 
after the 
birth of Iasi 
child. 


No. of years 
woman lived 
after the 
birth of last 
child. 

i 

Cases. 

32 

1 

! 1 

33 

i 2 

34 

' 3 

35 

1 

36 

1 1* 

37 

1 

38 

2 

39 

2 

40 

1 

1 41 

2 

i 42 

*.• 

43 

1 

47 

1 

1 


No. of years 
woman lived 
after the birth 
of last child. 

Cases. 

7 

19 

8 ' 

36 

9 

22 

10 

34 

11 

27 

12 

23 

13 

i 17 

14 

i 16 

15 

15 

16 

10 

17 

12 

18 

6 

19 

8 


245 


No. of years 
woman lived 
after the birth 
of last child. 

i 

Cases. 

i 

J 

20 

6 

21 

! 4 

22 

; 3 

23 

1 7 

24 

3 

25 

1 2 

26 

2 

27 

: 2 

28 

1 1 

29 


30 

. 2 ” 

31 

, 2 

36 

J 


35=280 


Average number of years which a woman lived after the birth of her last 


child 1311. 
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B.— AVERAGE NUMBER OF YEARS WHICH A MAN LIVED 
AFTER THE BIRTH OF HIS LAST CHILD 


(i) Grandfather-generation 


(22) Frequency Table. 


No. of years 
man lived 
after the 
birth of last 
child. 

Cases. 

37 

2 

38 

... 

39 

2 

40 

2 

41 

... 

42 

1 


43 1 


44 

... 

45 


46 

1 

47 

1 

48 

... 

49 

... 

50 

... 

51 

1 


No. of years j 
man lived • 
after the j 
birth of last 1 
.child. ! 

Cases. 

i 

22 1 

3 

23 : 

6 

24 i 

) 

2 

25 

2 

26 

2 

27 i 

3 

28 

' 3 

29 

1 

30 

2 

31 

3 

32 

... 

33 

1 

34 

1 

35 

3 

36 

5 


No. of years 
man lived 
after the 
birth of last 
child. 

Cases. 

8 

2 

• 9 

8 

10 

4 

11 

1 

12 

2 

13 

2 

14 

3 

15 

2 

16 

... 

17 

5 

18 

3 

19 

1 

20 

5 

21 

4 

... 

... 


42 37 9=88 

Average number of years a man lived after the birth of his 
last child : 23 09. 

(Only cases of completed marriages in which both partners lived for seven 
or more years after the birth of their last child are taken into account) 
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( i’#) Father-generation 
(23) Frequency Table, 


No. of years 
man lived after 
the birth of 
last child. 

Cases. 


No. of years 
man lived after 
the birth of 
last child. 

Cases. 

7 

22 


20 

4 

8 

30 


21 

7 

9 

21 


22 

5 

10 

33 


23 

7 

11 

17 


24 

4 

12 

i 

11 


25 1 

5 

13 

12 


26 j 

i 

I 1 

14 

22 


27 i 

6 

15 

21 


28 i 

1 

1 

16 

12 


29 j 

2 

17 

19 


30 

1 

18 1 

8 


34 1 

2 

19 

6 


35 

1 


234 46=280 


Average number of years which a man lived after the birth of his 
last child 13 96. 

(Only cases of completed marriages in which both the partners lived for 
seven or more years after the birth of the last child are taken 
into account.) 

From tables 20-23 it becomes clear that the age at the birth of last 
child indicated in the tables Nos. 16, 17, 18, 19 do really mark the 
end of reproductive power. 

In view of the fact that the end of reproduction occurs very 
early in the case of both man and woman a question arises as to 
whether this early cessation of reproduction is due to the exhaustion 
mainly of man or woman. To shed some more light on this prob- 
lem thirty-four cases of double marriages in father-generation have 
been analysed. Being cases of second marriage none of them hap- 
pens to be a completed marriage. It is found that the woman’s age 
at the birth of her last child is 30 5 while the man’s age is 43 73. It 
is further found that on an average 6*26 years have elapsed since 
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the birth of the last child. We may therefore reasonably assume 
that in these thirty-four cases also reproduction has nearly come to 
an end. It is seen that in this sample the woman^s age at the birth 
of last child falls short of the age of woman at the birth of last 
child in general sample by little more than 3 years, while man's age 
in this sample is higher than man's age at the birth of last child in 
the general sample by 3 years more. 

The following tables give the frequency distribution of 34 cases 
above referred to. 

ANALYSIS OF THIRTY-FOUR CASES OF DOUBLE MARRIAGES 
IN FATHER-GENERATION 

(24) Frequency Table, 


Age of man 
At the birth 
of his last 
child. 

Cases. 

29 

1 

30 

1 

36 

1 

37 

3 

39 

1 

40 

2 

41 

3 

42 

3 

43 

3 

44 

2 

46 

2 

48 

1 

49 

5 

50 

2 

51 

1 

52 

1 

63 j 

i 

1 

55 1 

1 


Age of 
woman at the 
birth of her 
last child. i 

•Cases. 


No. of years 
both partners 
lived after 
the birth of 
their last 
child. 

Cases. 

19 

1 


1 

1 


1 


2 

3 

22 

1 


3 

8 

23 

1 


4 

2 

24 

2 


5 

4 

26 

2 


6 

2 

27 

1 


7 

4 

28 

3 


8 

2 

29 

2 


9 

1 

30 

1 


10 

2 

31 

2 


11 

... 

32 

3 

i 


12 

... 

33 

2 


13 

2 

34 

2 


14 

2 

35 

4 


15 

1 

36 

4 

1 


... 

■ 1 

37 

1 


... 

... 1 

40 

1 


... 

«•* 


34 


34 


34 
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Average of thirty-four cases of second marriages where partners are 
living : — Age of man at the birth of his last child 4373. Age of woman 
at the birth of her last child 30*5. The average elapsed since the birth 
of last child 6*26. 

SECTION V. 

FECUNDITY OF MARRIAGE 

The following tables give the distribution of the fecundity of 
couples in two generations : — Grandfather and father-generations. 

(Only completed marriages are taken into account). 

AVERAGE FECUNDITY OF MARRIAGE 
( i ) Grandfather-generation 
(25) Frequency Table. 


No. of cases. 


2 

10 

19 

19 

26 

26 

7 

1 

1 


111 


Cases of Twins. 


3 

3 


6 


No. of birth 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Average fecundity : — 5 56. 

Only completed marriages are taken into account, i.e.j those marriages in 
which both the partners live together till the woman reaches the age of 40. 
( a ) Father-generation 


(26) Frequency Table. 


No. of births. 

No. of Cases. 

No. of Twins. 

1 



2 

14 


3 

26 

2 

4 

30 

3 

5 

74 


6 

112 


7 

78 


8 1 

17 

2 

9 

7 j 


10 



11 

’’i 


17 

1 


19 

1 



361 


Average fecundity 5*7. 
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From the above tables we find that the average fecundity of marriage was 
5*56 in the grandfather-generation and 57 in the father-generation. 

SECTION VI. 

INTERVAL BETWEEN TWO CONSECUTIVE BIRTHS 
The following tables give the distribution of the intervals bet- 
ween two consecutive births : issues of the couples of three genera- 
tions : grandfather, father and the present generation. 

INTERVAL BETWEEN TWO CONSECUTIVE BIRTHS 
( i ) Grandfather-generation 
(27) Frequency Table, 


Interval 
in years 
between two 
consecutive 
births. 

Cases. 

1 

1 

2 

39 

3 

228 

4 

1 246 

5 

102 

6 

16 

7 

4 

8 

... 

9 

2 

10 

1 


639 


Average interval between two consecutive births : — 3*7. 
( it ) Father-generation 
(28) Frequency Table. 


Interval 

In years 
between two 
consecutive 
births. 

Cases. 

1 

26 

2 

319 

3 

1541 

4 

1158 

5 

243 

6 

66 

7 

26 

8 

9 

9 

1 

10 

1 

11 

•«. 

12 

••• 

13 

... 

14 

1 


3391 


Average interval between two consecutive births 3'4. 
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( Hi ) Present-generation 


(29) Frequency Table, 


Interval 
in years 
between two 
consecutive 
births. 

Cases. 

1 

11 

2 

196 

3 

267 

4 

167 

5 

42 

6 

6 

7 

2 

8 

1 

9 

1 


693 

Average interv^al between two consecutive births : — ^3 04. 

From the above tables we find that the average interval bet- 
ween two consecutive births among issue of grandfather-generation 
was 3 7, among those of father-generation 3 4 and^among those of the 
present generation 31. 

SECTION VII. 

CHILD MORTALITY 

The following tables give the distribution of mortality among 
children born to couples of three generations Grandfather, father 
and the present generation. 

Mortality among children under five years of age per 1,000 
children bom. 

( 1 ) Grandfather-generation. 

Total No. of births 805 

Miscarriages 15 

Total No, of children born 790 

No. of children dead under five years of age : — 177.* 

Rate of child mortality under five years of age per 1,000 children 
bom : — 224*05. 

( 2 ) Father-generation. 

Total No. of births 4497 

Miscarriages 141 

Total No. of children bom 4356 

No. of children dead under five years of age : — 1006. 

* On page 300 of my first study there is a printer's error under this item. 

No. of diildren dead is 184 and not 164. 
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Rate of child mortality under five years of age per 1000 child- 
ren bom : — ^230*94, 

( 3 ) PresenUgeneration. 

Total No. of births 1530 

Miscarriages *. . . 106 

Total No. of children bom 1324 

No. of children dead under five years of age : — ^348. Rate of 
child mortality under five years of age 244*38. 

From the above tables we find that the average mortality among 
children under five years of age, born to the couples of grandfather- 
generation was 224 05, among children bom to the couples of father- 
generation 230*94 and that among children bom to couples of the 
present-generation is 244 38. 

Thus we see that child mortality has increased. 

^ SECTION VIII. 

The following tables give the distribution of the ages at death 
of man and woman in two generations ; grandfather and father- 
generations. 


A.--GRANDFATHER-GENERATION 
(i) Age of Woman at Death 
(30) Frequency Table. 



30 76 37=143 

Average age at death : — 45*5. 

N.B . — 15 women are still living. They are therefore not included in this 
table. 
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Hi) Age of Man at Death 
(31) Frequency Table. 


Age at 
death. 

Cases. 


Age at 
death. 

Cases. 


Age at 
death. 

Cases. 

26 

1 


50 

8 


63 

5 

28 

1 


51 

2 


64 

2 

29 

1 


52 

3 


65 

6 

34 1 

1 


53 

4 


66 

3 

40 

4 


54 

5 


67 

6 

41 i 

3 


55 1 

4 


68 

2 

42 i 

2 


56 

3 


69 

... 

43 ! 

3 


57 

3 


70 

6 

44 

3 


58 

2 


71 

... 

45 

6 


59 

4 


72 

3 

46 

7 


60 

10 


73 

1 

47 ' 

1 


61 

2 


76 

2 

48 1 

5 


62 

5 


78 

2 

49 ! 

4 





80 

2 

... 1 

... 


... 

... 


82 

1 

... 




... 


85 

1 


42 55 42=139 


Average age at death : — 56 2. 
men arc still living. They are therefore not included. 


B.^^FATHERGENERATION 
(i) Age of Woman at Death 


• Age at 
death. 

Cases 

15 

7 

16 

11 

17 

5 

18 

8 

19 

1 

20 

5 

21 1 

3 

22 

6 

23 

5 

24 

3 

25 

1 

26 

3 

27 

7 

28 

9 

29 

7 

30 

9 

31 

2 


92 


(32) Fipquency Table. 


Age at 
death. 

Cases. 

32 

8 

33 

6 

34 

9 

35 

5 

36 

5 

37 

6 

38 

7 

39 

3 

40 

34 

41 

22 

42 1 

23 

43 

28 

44 

24 

45 

25 

46 1 

17 

47 

10 

48 

12 


244 


Age at 
death. 

Cases. 

49 

■ 

10 

50 

10 

51 

3 

52 

6 

53 

1 

54 

2 

55 

2 

56 

2 

57 

1 

58 

1 

59 

1 

60 


61 

... 

62 1 

... 

63 

... 

64 

2 

65 

2 


43=379 


Average age at deatli 38 3. 

N- B , — 623 women are still living who are therefore not included in this table. 
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(H) Age of Man at Death 
(38) Frequency Table. 



Average age at death :—44'2. 

N 3 . — 647 men are still living who are therefore not included in this table. 

From the above tables it is seen that the average age of woman 
at death in grandfather-generation was 45 5 and that of man in the 
same generation was 56 2, while the average age of woman at death 
in father-generation was 38 3 and that of man in the same genera- 
tion was 44*2. 

It will not be fair to draw any conclusions about change in 
longevity in the two generations studied. For, first of all in spite of 
many attempts to get information about the brothers and sisters 
of the men and women of the grandfather-generation I have not 
succeeded in getting the necessary information. The sample, there- 
fore, of the grandfather-generation is small and perhaps also selected 
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Secondly, far too many men and women of father-generation are 
still living. 

The following tables will give an idea as to the number and 
average ages of these men and women. 


A.-^GRANDFATHER-GENERATION 
(i) Age of Woman Still Living 
(34) Frequency Table, 


Age of 
woman 
still living. 

Cases, 

1 

Age of 
woman 
still living. 

Cases. 

45 

1 

■ 

61 

1 

46 



62 


47 

... 


63 

2 

48 

• • • 


6i 

1 

49 

... 


65 


50 

... 


66 

2 

51 

1 


67 

i 2 

52 

... 


68 

1 ... 

53 

... 


69 

. • . 

54 

... 


70 

... 

55 



71 

1 

56 

1 


72 

... 

57 

« • • 


73 


58 

1 


74 

1 

59 

... 


75 

... 

60 

... 

■ 

77 

1 

1 


4 11=15 

Average age of woman still living 63 2. 
Of these 7 are widows. 


(«) Age of Man Still Living 
(35) Frequency Table. 


Age of 
man 

still living. 

Cases. 

1 

Age of 
man 

still living. 

Cases. 

55 

1 

■ 

67 

1 

56 

A*. 


68 

... 

57 



69 

... 

58 



70 

1 

59 

... 


71 

2 




72 

... 

61 

'l 


73 

... 

62 



74 

... 

63 

1 


75 

... 

64 

... 


76 

1 

65 



77 

1 

66 

... 


78 

... 




79 

1 

... 

... 

■ 

80 

1 


3 8=11 


Average age of man still living ; — ^70. 
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( it ) Age of Man Still Living 
(37) Frequency Table, 


Age of 
man 

still living. 

Casq^. 


Age of 
man 

still living. 

Cases. 


Age of 
man 

still living. 

Cases. 

20 

1 


39 

27 


57 

8 

21 

4 


40 

19 


58 

9 

23 

14 


41 

34 


59 

7 

24 

2 


42 

17 


60 

6 

25 

15 


43 

32 


61 

12 

26 

10 


44 

18 


62 

1 

27 

6 


45 

22 


63 

4 

28 

8 


46 

30 


64 

i 

3 

29 

14 


47 

15 


65 

3 

30 

7 


48 

22 


66 

6 

31 

18 


49 

20 


67 ! 

3 

32 

10 


50 

! 13 ‘ 


68 


33 

9 


51 

1 36 

I 


69 

*1 

34 

16 


52 

i 3 


70 

... 

35 

30 


53 

i 


71 

1 

36 

16 


54 

1 19 


73 

1 

37 

12 


55 

! 8 


77 

1 

38 

26 


56 

1 

1 13 


86 

1 


218 362 67=647 

Average age of man still living : — 43. 


From tables 34-37 we see that the average age of woman 
of grand-father-generation still living is 63 2 and that of man still 
living in the same generation is 77, while the average age of woman 
of father-generation still living is 35-3 and that of man still living 
in the same generation is 43. 

It may be surmised from this that the average age at death of 
men and women of father-generation could not be so low as it 
indicated in the tables 32 and 33. For a proper comparison between 
the two generations in respect of longevity we must wait. It is 
hoped that a further enquiry into the details of the living members 
of father-generation may be undertaken fifteen years hence. Only 
then, can a proper comparison be instituted. 

B. L. Mankad 
Q 




THE UNTOUCHABLE CLASSES OF MAHARASHTRAt 


The problem of Untouchability is beset with great difficulties and 
in order to approach to a right solution, it is highly essential to have 
first-hand information of the economic and social life of the 
Untouchable classes. It is also necessary for us to know the griev- 
ances and the remedies that these classes themselves have to suggest 
for them, the scope of their natural aspiration to rise to a higher 
level in the society and the difficulties that they have to meet therein. 
I have tried in the following pages to find exactly these things in some 
of the Marathi speaking Districts of the Bombay Presidency and I 
feel sure, that from the results that I have got, it is possible to get a 
fair idea of the position of these classes as regards, both economic and 
social life, and it also will be easy for us to understand the exact 
solution for their age-long maladies. 

In order to ascertain their social and economic conditions and also 
their view-point in matters relating to both, I have visited quite a 
large number of villages in the District that are under my survey, 
and acquired first-hand information, after moving, talking, and freely 
associating with them. This, of course, I could not do in all the cases 
in the families tliat I have studied and I had to depend in some cases, 
on the kindness of some local leaders, who furnished me quite prompt- 
ly, the necessary information. Thus I collected correct information 
about nearly 60Q families from the following Districts. 


Districts. 

1 Kolaba 

2 Thana 

3 Nasik 

4 Satara 

5 Ahmadnagar 

6 Khandesh (East) 
•7 Poona 

•^8 Belgaum 
*9 Ratnagiri 
*10 Sholapur 


Number of schedules. 
100 
64 
95 
90 
55 
138 
28 
6 
6 
7 


Total 589 


t Summary of the Thesis “ Untouchability in Maharashtra,*' submitted 
for the degree of M.A. in 1935. 

* Schedules from these Districts are not utilised in the following study 
as they are very few. 
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The main castes among the Untouchables of the area under 
survey, are Mahars, Chamars, Mangs, Dhors and Bhangis,* and the 
following is the analysis of the 542 families that I have studied. 

POPULATION 

The following tables show the number of families of the dif- 
ferent castes of the Untouchables, in the six Districts and the number 
of members in the families. 


Table No. 1. 

(Showing the number of families) 



Districts 

Mabar j 

Chamar 

Mang 

Dhor 

Bhangi 

Total 

1 

Kolaba 

67 

25 

4 

... 

4 

100 

2 

Thana 

49 

13 

... 

... 

2 

64 

• 

3 

Nasik 

59 

26 

2 


8 

95 

4 

1 

Satara 

j 48 

8 1 

13 

21 

1 

90 

5 

Ahmadnagar 

37 

6 

6 

6 

1 

i *** 

55 

6 

Khandesh 

(East) 

122 

8 

6 

... 

2 

138 


Total ... 

1 ■ 
j 382 

1 

1 36 

31 

27 

1 

16 

542 


Table No. 2. 

(Showing the number of Members in the families.) 



Districts 

Mahar | 

Chamar 

Mang 

Dhor 

Bhangi 

Total 



M 1 

F 1 

M 1 

F 

M 1 

F 

M 

F 

M 

F 

M 

F 1 

1 

Kolaba 

224 

199 

100 

97 

13 

11 

... 

••• 

11 

9 

348 

316 

2 

Thana 

167 

142 

47 

47 

... 

... 

... 

... 

5 

4 

219 

19c 

3 

Nasik 

209 

241 

69 

80 


7 

... 

... 

22 

19 

304 

347- 

1 

4 

Satara 

140 

124 

31 

31 

74 

56 

65 

60 

... 

... 

310 

271* 

5 

Ahmadnagar 

174 

179 

21 

16 

20 

21 

29 

21 

... 

... 

244 

237 

6 

Khandesh 

(East) 

560 

594 

43 

1 “ 

30 

41 

... 

... 

8 

8 

641 

685 

1 

Total ... 

1474 

1479 

311 

1 

313 

141 


94 

81 

46 \ 

40 

2066j2049 


M.= Male ; F.= Female. 


Bhangis are not really Natives of Maharashtra, 
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From the tables Nos. 1 and 2 we get the following table which 
shows the average size of a household of each caste in the six Dis- 
tricts. Of these households some may be purely natural families, 

i.e., parents living only with their unmarried children or with or 
without children only with the addition of some ‘Other relative like 
unmarried brother or sister, widowed sister, father's sister, brother's 
child, sister's child, paternal uncle's child, wife's mother, wife's bro- 
ther or sister, etc. “ Such families are essentially natural families, 
the relatives being such dependants, as do not affect the basic house- 
hold group of husband and wife."^ There also may be joint fami- 
lies with more married couples than one, forming a household. But 
I have made no such differentiation. 


Table No. 3. 

(Showing the size of families.) 


€ 

Districts 

Mahar 

Chamar 

Mang 

Dhor 

Bhangi 

1 

Kolaba 

6-3 

7-9 

64) 

... 

5-0 

2 

Thana 

61 

7-2 

... 

... 

4-5 

3 

Nasik 

7*6 

5*7 

5-6 

... 

5*1 

4 

Satara 

5-5 

7-7 

KKO 

5*9 

... 

5 

Ahmadnagar 

9-5 

6-1 

6*8 

8-3 

... 

6 

Khandesh (East) ... 

9-5 

10-7 

11*8 

... 

8*0 

Total ... 

7-7 

7.3 

94) 

7-0 

5*4 


We see that the average size of a family revealed by this inquiry 
is larger than the average Indian family which is taken to consist 
of only 5 to 6 persons per family. For instance the average size of a 
family in Pimpla-Saudagar as also in Jategaon Budruk is found to be 
5.* In ** Some Village Studies " in the Kolaba District “ the average 
family is found out to be 5*66 persons and the survey of the Konkan 
village also shows that the average size of the family is 46.^ 


1. " Some Village Studies," By S. R. Deshpande and Dr. G. S. Ghurye. 
Indian Joutncd of Economics, Vol. VII, 1926-27, p. 472. 

2. "Land & Labour in a Deccan Village," by Dr. H. H. Mann. 
Study No. 1, p. 124, and Study No. 2, p. 107. 

3. " Some Village Studies," By S. R. Deshpande and Dr. G. S. Ghurye. 
Indian Journal of Economics, Vol. VII, 1926-27, p. 472. 

4. " Economic and Social Survey of a Konk^ Village," By Mr. V. G. 
Ranade, p. 60. 
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It can be seen that the Mahars and the Mangs have greater 
percentage of the family members than the other three castes. 

In the case of the Bhangis the percentage of the family mem- 
bers is moderate. The Bhangis are not permanent settlers of these 
places. They have migrated to this province either from U. P. or 
from Gujarat. So it might be probable that they must not have 
here all the members of their families, with them. At times they 
go in for more than one wife, but they do it only with the intention 
of adding one more earning member to their families. 

Table No. 4. 


(Showing the number of females per 1(X) males.) 


Districts 

Mahar 

Chamar 

Mang 

Dhor 

Bhangi 

1 

Kolaba ... 

88 

97 

84 

... 

* 

82 

2 

Thana ... 

85 

100 

... 

... 

80 

3 

Nasik ... 

115 

116 

175 

... 

86 

4 

Satara ... 

88 i 

100 

75 

92 

... 

5 

Ahmadnagar 

103 

76 

105 

73 

... 

6 

Khandesh (East) ... 

106 

98 

137 

... 

j 100 


Thus on the whole, there is an obvious deficiency of females 
except in Nasik and Khandesh (East) Districts and among the 
Mahars and the Mangs of Ahmadnagar District. It must be noted 
that the general proportion as found by the above figures agrees with 
the average Indian proportion as it can be seen from the Census 
Reports. 

We shall now consider the distribution of population of the 
different castes in the six Districts according to age. 


Table No. 5. 
(A) (Mahars,) 


Age 

Below 

1 

1~5 

6-10 

11-15 






61 & 
above 

*75 


60 

188 

214 

158 

197 

268 

153 

128 

68 

40 

1474 


46 

195 

242 

194 

242 

217 

148 


51 

41 

1479 

Total ... 

106 

383 

456 

352 

439 

485 


231 

119 

81 1 

2953 
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(B) (Chamars.) 




(D) (Dhors.) 




It will be seen from the seventh and eighth columns of the 
Table No. 5A that there is a sharp drop in the number of living 
peiBoos among the Mahars from 485 to 301. 
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MARRIAGE 

The tables Nos. 6 and 7 show the three categories, viz., Married, 
Unmarried and Widowed and their percentages to the population of 
the different castes of the Untouchables. 


Table No. 6. 
(Male.) 


Category 

— 

Mahar 

% 

Chamar 

% 

Mang 

% 

Dhor 

% 

Bhangi 

% 

Total 

% 

Unmarried 

681 

Te 

128 

41 

i 

64 

45 

42 

45 

24 

52 

939 

45 

Married 

744 

! 

176 ' 

1 

57 

72 

51 

46 

49 

22 

48 


51 

Widowed 

49 

h 

7 

2 

1 5 

i 1 

4 

6 

6 


0 

67 

4 


Table No. 7. 
(Female.) 


Category 

Mahar 

/o 

Chamar 

%i Mang 

1 

% 

Dhor 

% 

Bhangi 

/o 

Total 

1 

Unmarried 

440 

30 

84 

1 

27' 

37 

27 

22 

1 

27 

15 

1 

37 

598 

29 

Married j 

905 

61 

200 

64j 

88 

'65 

49 

60 

1 

i 25 

63 

1267 

62 

Widowed 

134 

9 

29 

9l 

i 

11 

i 1 

1 8 

1 

10 

13 

L” 

1 0 

184 

9 


From tables Nos. 6-9 we can draw the following conclusions : — 

( 1 ) There is universality of marriage, among these people as it 
will be seen from the Tables Nos. 6 and 7, that there are very few 
males who are unmarried after the age of 20, and there are also very 
few females who are left unmarried after the age of 15. There is 
only one case of a Chamar girl in the Kolaba District, who is left 
unmarried even after the age of 20, as she has been mad from her 
childhood. 

(2) It can be seen from the Tables Nos. 8 and 9 that, of the 
males aged 16 and above, 84 per cent, are married, 6 per cent, are 
widowers and the remaining 10 per cent, are unmarried. Of the 
females aged 16 and above, 83 per cent, are married, 16 per cent, 
are widows, and hardly *3 per cent, are unmarried. Of the males 
up to the age of 16, 6 per cent, are married and of the females 36 
per cent, are married, 

(3) There is a practice of early marriage on a large scale as 
it can be seen from the Tables Nos. 8 and 9. Out of the males 
up to the age of 15, 6 per cent, are married and up to the age of 20, 
27 per cent, are married. Of the females, after the age of 15, there 







AGE MAHAR CHAMAR MANG DHOR BHANGI TOTAL 



Married ; U =Uninarried ; W =:Widowed. 
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are only 3 girls who are left unmarried out of 2,049 females and one 
of them as stated above, is a mad girl. Thus we may conclude 
that early marriage among them is almost the rule. 

(4) There is a large proportion of widows as it can be seen 
from the Table Nd. 9. Up to the age of 15 there are no widows but 
after that age, there are 184 widows out of 1,123 females, which means 
the percentage of the widows to the total number of females above 
15 is 16. At the same time it is seen from the Table No. 8 that 
out of 1,210 males there are 66 males that is 6 per cent, who are 
widowers. 

DEATH 

Table No. 10. 

{Male.) 

(Showing Deaths according to ages.) 


Caste. 

Below 

1 

rH 

o 

r-4 

1 

IT 

1 

f— 4 
rH 

o 

<£> 

o 

CO 

- 1 

s 

1 

o 

si 

Total ! 

Mahar ... 

73 


9 

12 

7 

15 

3 

11 

24 

14 

238 * 

Chamar ... 

30 

15 

1 

3 

2 

4 

3 

4 

5 

11 

78 

Mang ... 

2 

5 

1 

0 

0 

1 

D 

0 

0 

6 

15 

Dhor 

10 

7 

0 

1 

D 

1 

0 

1 ^ 

3 

3 

28 

Bhangi ... 

4 

7 

0 

1 

0 

0 

0 


0 

0 

12 

Total 

1 

119 i 


1 

1 

17 

l1 

l!L 

6 

18 

32 

34 

371 


Table No. 11. 

(Female.) 

(Showing Deaths according to ages.) 


Caste, 

Below 

1 

in 

o 

in 

1 

rH 

16-20 

O 

CO 

1 

rH 

C<l 

7 

o 

m 

rH 

rH 

m 

61 & 
above. 

1 

Total. 

Mahar ... 

44 

49 

17 


13 

18 

9 

22 

13 

8 

203 

Chamar... 

9 

m 

7 

3 

5 

6 

4 

6 

2 

3 

55 

1 

Mang ... 

4 

8 

3 

D 

1 

4 

1 

□ 

2 ! 

3 

26 . 

Dhor ... 

3 

3 

3 

0 

D 

3 

1 

1 

0 

1 

15 

Bhangi ... 

1 

1 

0 


1 

0 



0 i 

i 


3 

Total ... 

61 

71 


13 

. 


31 

15 

29 

ilj 

15 

302 
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According to the data that I have at my disposal, the number 
of deaths that might have occurred, during the last ten years, are 
tabulated above. Yet it cannot be said with certainty that all deaths 
that might have occurred during the last ten years, have been record- 
ed here. The above tables are the simple records of the number of deaths 
that have occurred, at the different ages, during the last ten years, 
and from these tables we can roughly draw the following conclusions : 

(1) The total number of deaths among these classes is 673 
while the total number of deaths below the age of one year is 180. 
Thus the percentage of infant deaths p)er 100 of total deaths is 26*7. 
The highest percentage of infant deaths in the Bombay Presidency, 
during the last five years, recorded is 24-48. From these figures we can 
conclude that the infant mortality among these classes is very high.* 

(2) The percentage of deaths below six years, among the 
males is 60, and among the females is 44, which means on an average 
child mortality is very high among these people within the first five 
years of life. 

(3) The number of deaths between the ages of 16 to 20 and 21 
to 30 is proportionately higher among the females than among the 
males. This may probably be due to the risks attendant on pregnancy. 

(4) After the age of 50 the number of deaths among males 
are proportionately higher than the number of deaths among women. 


LITERACY 


Table No- 12. 

(Showing literacy among different castes of the Untouchables.) 




Males. 


Females. 

Total. 

Caste. 

No. of 
Liter. 

No. of 
Illit. 

Total. 

No. of 
Liter. 

No. of 
IlHt. 

Total. 

No. of No. ofi 

Liter. 1 Illit. 

! 1 

Mahar 

314 

1160 

1474 

37 

1442 

1479 

351 

2602 

2953 

Chamar ... 

94 

217 

311 

5 

308 

313 

99 

525 

624 

Mang 

33 

108 

141 

0 

136 

136 

33 

244 

277 

Dfaor 

21 

73 

94 

2 

79 

81 

23 

1S2 

175 

Bhangi 

7 

39 

46 

0 

40 

40 

7 

79 

86 

Total 

469 

1597 

2066 

44 

2005 

2049 

513 

3602 

4115 * 


* Seventieth Annual Report of the Director of Public Health for the 
Government of Bombay, 1933, p. 10. 
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Table No. 13. 

(Showing literacy of the Untoudiables in the six Districts.) 




Males. 


Females- 

Total. 

Districts. 

No. of 
Liter. 

No. of 
lUit. 

Total. 

No. of 
Liter. 

No. of 
Illit. 

Total. 

No. of 
Liter. 

No. of 
Illit. 

Total 

1. Kolaba ... 

126 

222 

348 

9 

307 

316 

135 

529 

664 

2. Thana ... 

41 

178 

219 

4 

189 

193 

45 

367 

412 

3. Nasik ... 

87 

217 

304 

15 

332 

347 

102 

549 

651 

4. Satara ... 

92 

218 

310 

8 

263 

271 

100 

481 

581 

5. Ahmad- 

63 

181 

244 

4 

233 

237 1 

67 i 

414 

481 

nagar. 
6. Khandesli 

60 

581 

641 

i 1 

681 

685 

64 

1262 

i3ie 

(East) 










Total 

469 

1597 

2066 

44 ; 

2005 

2049 

513 

3602 

4115 


Table No. 14. 

(Showing standard of literacy.) 



Mahar j 

1 

Chamar 

Mang 

Dhor 

Bhangi 

Total 

Districts 

V. F, & 
Trained 

Matric 

Higher Edn. 
V.F. & 
Trained 

Matric 

Higher Edu. 

V. F.& 
Trained 

Matric 

Higher Edu. 

00 "S 

Matric 

Higher Edu. 

V. F. & 
Trained 

Matric 

Higher Edu. 

V.F.& 

Trained 

Matric 

Higher Edu. 

Kolaba 

Thana 

1 

Nasik 

Satara 

4 

1 


2 












6 

1 


5 


1 












6 



5 

1 














5 

1 


7 

1 

1 


... 


1 

... 


I 

... 

2 




8 

1 

3 

Ahmadnagar... 

3 

... 

... 

... 

1 


... 

... 


1 


1 




3 

1 

1 

Khandesh (East) 

1 















1 

... 



















Total 

25 

3 

ij 

1 

3 

1 

1 


b 

d 

... 

... 

... 

3 

... 


... 

29 

4 

4 
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Table No. 15. 


(Showing Eng^sh Literacy.) 


Districts 



Mang 

Dhor 

Bhang! 

Total 

1 Kolaba 

21 

2 

... 

... 

... 

23 

2 Thana 

1 

... 

... 

... 

... 

1 

3 Nasik 

13 

- 1 

... 

... 

... 

14 

4 Satara 

8 

7 

3 

7 

... 

25 

5 Ahmadnagar ... 

8 

2 

1 , 

2 

— 

13 

6 Khandesh (East) 

... 


1 

... 

... 1 

... 

• Total ... 

51 

12 

4 

9 

1 ... 

76 


From the above tables we get the following conclusions : — 

(1) The percentage of literacy among the Chamars is higher 
than any of the other castes of the Untouchables. This might be 
due to the fact that the Chamars are economically better off than 
any of the other castes of the Untouchables. 

(2) Although the percentage of literacy among Mahars is less 
than the Chamars, yet the number of persons who have passed the 
Vernacular final examination, who have taken Secondary and Higher 
education, is proportionately greater than any of the other castes of 
the Untouchables, as it can be seen from the Table No. 14. 

(3) The Mangs have less percentage of literacy than the other 
castes of Untouchables except Bhangis. They have the poorest lot, 
as they are economically very backward. 

(4) Out of the total number of women 2,049, there are only 
44 women who are literate, Le., who are just able to read and write. 
The rest of them, ue., nearly 98 per cent, are totally illiterate. 

(5) The percentage of literacy in English is higher in Satara 
District than in any of the other Districts. 

(6) The percentage in English literacy in the Kolaba District 
is recorded here, higher, on account of the Military Pensioners re- 
siding in the District* 
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(7) Nasik has a fair percentage of literacy in English probably 
due to the following reasons ; — 

{a) There is general awakening of these people on a larger 
scale than any other District. 

{b) There is provision for English education for the Railway 
Servant at Manmad and there is a fair representation 
of the Untouchables (especially of the Mahars) in the 
Railway Service. Naturally these people find con- 
venient to send their children to the High School. 

(c) The average economic conditions of these people, in this 
District are far better than that of any other District 
under survey, and that may be the reason why there is 
a high percentage of literacy. , 

{d) There are hostels meant for these people at two places 
and the Railway line running through the District as 
well as a quick Motor Service between the Taluka 
Towns help the parents to keep their children, in the 
hostels, at distant places. 

(8) Ahmadnagar has a fair percentage of literacy in English. 
It may probably be due to the Missionary activities of helping these 
people in matters of education and others, as Ahmadnagar is the 
stronghold of Missionary activities in Maharashtra. 

(9) Khandesh (East) is the most backward District as far as 
literacy is concerned due to its economic backwardness. 

(10) The table No. 14 shows that the Mahars have larger 
percentage of English knowing persons. This shows that the Mahars 
have become more keen, in having higher education than any other 
community of the Untouchables. 

(11) There is only one girl in the Kolaba District, who can 
be said to be literate in English by courtesy as she has taken education 
in English up to the Third Standard. 

On the whole it must be noted that the percentage of literacy 
is much higher than what is actually recorded in the Census Reix)rt 
of 1931. Most of the villages from which I have collected the statis- 
tics have primary schools in the villages or in the near vicinity. On 
the other hand there are a large number of villages in Maharashtra 
without any school, even within an area of three miles from the 
village proper, 
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OCCUPATION 

Table No. 16. 


(Showing the number of persons following different occupations.) 


1 

Mahar. 

Chamar. 

Mang. 

Dhor. 1 

Bhangi. 

Total. 

1 

M 

1 

F ! 

1 

T 

M 

F 

! 

T 

1 

M 

F 

T 

M 

F 

t| 

M 

F 

T 

M 

F 


1 Agri- 

177 

128 

305 

20 

21 

41 

1! 

1 

2‘ 

3 ! 

2'4i 

6 




200 

155 

355 

culture. 








1 1 

1 i 


1 

1 

i 







2 Pub. 

15 


15 

2 


2 

... 

...1 ... ' 


! 

1 




17 


17 

Admn. 






1 

1 


. j ... ! 

: 1 

1 

...j 

"! 



i 




3 Vatan 

75 


75 



i 


f i 

1 





i 

75 


75 

4 Casual 

356 

311 

667 

9 

42' 


i 

9 ! 

i 

16 

1 • ,-*• 

7 1q :i6! 

j 1 


379 

362 

741 

Labour. 




1 


1 

■ 


j 




! i 





.S Swee- 

9 

2 

11 

1 


... 1 

.J 

1 

[ 

1 

! 

1 ! 


9 

2 

11 

pers. 




... 


! 


! '' ’ 


■“1 


•T; 





6 Tea- 

26 


26 

3 


3 

1 

...| 1 

—i 

j 

...1 


1 ! 


30 


30 

c tiers. 








I 


1 







7 Sca- 

... 

... 

... 

... 

... 

... 

... 

1 


...i 

... 

! 1 

20;13|ri3 

20 

13 

33 

vengers. 








i 


i 








8 Shop- 

2 


2 



tt* 



...l 






2 



2 

keepers. 








' 

1 

’ 1 


... 


... 




9 Car- 

8 

a*. 

8 

.T- 


4« • 

1 


1 i 


! 





9 


9 

penters. 









j 

! 



... 





10 Priests ' 

1 2 

... 

2 

1 


1 



...) 

...i 




3 1 


3 

11 Rope- 




... 



1 1 

S5>i38i 90 ' 

...L i 

|... 

...i 

1 52 

1 

38 

90 

makers. 

1 





... 1 




i 







12 Shoe- 

... 


... 

no 


* iioi 




...i 




no 

... 

no 

makers. 






i 

1 






i 




13 Busi- 

8 

... 

8 





31... 

3 

3 


3 ’ 

1 

...I... 

14 

... 

14 

ness. 

1 






1 





j 





14 Domes- 

18 1 


18 

4 


4 






1 


22 


22 

tic 

















Service. 







1 










15 Tan- 



... 

... 


... 




34 

7 41 


1 


34 

7 

41 

ning. 



















16 Carts- 

5 

... 

5 

... 

.. 

... 



... 


... 

... 


... 


5 

... 

5 

men. 



















17 Miscel. 

9 

1 

10 

... 

... 

... 


... 

... 

•* 

... 

... 

... 

... 


9 

1 

10 

Total ... 

;7io 

442 

1152 

; 149 

54 


65 

49 114 

46 

20 

66 

20 

13 

3:3 

i 990 

578 

1568 


N.B.—M = Male ; F = Female ; T = Total 


If we take into consideration the four broad divisicms of occu- 
pations, viz,, Agriculture, Casual Labour, Hereditary occupations and 
the rest, we get the following table. 
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Table No. 17. 
(In percentage.) 


Nature of 
Occupation 

Mahar 

Chamar 

Mang 

Dhor 

Bhangi 

Total 

Agriculture 

26*5 

20*0 

2-6 

9-0 

... 

22*6 

Casual Labour 

58-0 

21*0 

14*0 

260 

... 

47.4 

Hereditary 

Occupation 

6*5 1 

54-0 

794) 

62*0 

100.0 

23-0 

Other Occupations ... 

9^ 

5*0 

4-4 

34) 


7*0 


From the above tables we come to the following conclusions 


( 1 ) A majority of these people except the Mahars, are depend- 
ing upon their hereditary occupations. The Mahars have no per- 
manent occui'jaiion yielding permanent income. Some of them have 
the Vatans but the payment they get for their services is sk) 
low that they have to depend upon other sources of income or upon 
the earnings of the other members of their families. This can be 
seen from the questions put and the answers received from the Gov- 
ernment, in the Bombay Legislative Council debates that a Mahar in 
the Thana and Ahmadnagar Districts gets Rs. l\S per month from 
the Government for his services ; in the East Khandesh District 
he gets Rs. 1|12 ; in the Nasik District he gets 13 as. 4 p. per month 
and in the Satara District he gets 2 as. 1 p. per month.^ The other 
sources of income of these Mahars who are holding the Vatans, are 
the Inam lands and the Baluta or the collection of grain from tiie 
villagers. The lands given Inam to these people arc divided and 
sub-divided now, to such an extent that they get practically no 
income or so little, that it is insignificant. As far as the Baluta is 
concerned nothing can be said with certainty about its collection. 
It all depends upon the economic conditions and goodwill of the vil- 
lagers. In my investigations I have found, that in quite a large 
number of villages, for some reason or the other, the relations of 
the Mahars are not in perfect harmony with the villagers and na- 
turally they have to forego the income they would have received from 
the Baluta. Besides the villagers themselves are reduced to such 
poverty that they are never in a position to part with any portion 
of their income which is itself insufficient for their needs. 

The Mahars carry on also the skinning work of dead animals 
but it yields very little income and therefore it cannot be taken as a 
substantial addition to their total income. 

1. “ Bombay Legislative Council Debates ** Official Report, Vol. XXIII, 
page 710. 
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(2) As the Mahars have no regular hereditary occupation, 
naturally they have to depend upon other types of occupations and 
that is the reason why we find 58 per cent, of them wholly depend- 
ing upon Casual Labour. But Casual Labour is not found at all 
times of the year and on all occasions. It is casual in type of occu- 
pation and alsQ it is casual in duration of time. Moreover, demand 
for such labour also depends upon the general economic condition 
of the population. So it cannot be said with certainty that these 
people who are depending upon Casual Labour, can get it, at all times. 
On the contrary, leaving aside a few days during the harvest time, 
a majority of these people find it very difficult to get employment 
even for ten days on an average, out of a month, and for the rest of the 
time they have nothing to do but to sit idle. That is the reason 
why we find economic backwardness among them to a greater ex- 
tent, than among the Chamars and the Bhangis who have some 
hereditary occupation of their own. 

(3) As far as agriculture is concerned 26 5 per cent, of the 
Mahars and 20 per cent, of the Chamars are depending upon it. 
But only very few of them have lands of their own, and the 
majority of them are cultivating the rented lands, with the result 
that they find it very difficult to depend upon agriculture solely, 
for their maintenance. 

(4) The Mangs are not so much depending upon agriculture, 
probably because they have a hereditary occupation of their own. 
They are economically so low that they have no capital to invest nor 
have they sufficient credit to raise any loan for initial expenses. 
Besides, more or less they are taken to be wandering tribes and natur- 
ally they have no status in any particular village, 

(5) Although the number of persons, following other occu- 
pations such as Teaching, Carpentry, Shop-keeping, Business, Pub- 
lic Administration, etc., is to some little extent higher among Mahars 
than the other castes, still on the whole they are very few, not even 
one per cent, of the total number of persons following the differ- 
ent occupations. The reasons for this are obvious. Firstly, they are 
educationally very backward ; so naturally they are very few in num- 
ber, in the teaching profession and in public administration. Secondly, 
as far as shop-keeping and carpentry are concerned their untouch- 
ability comes in their way and it is not possible for them to carry 
on these occupations on a large scale, as there will be no public 
demand. The few persons, only ten in number, who are following 
these occupations, depend upon their own people, and in few cases 
upon the Mohammedans. 

(6) As far as business is concerned, it has become possible 
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for a few Mahars only in Nasik District and for a few Mangs and 
Dhors in the Satara District to do this. In the Nasik District the 
Railway line passing through the District, has helped them to take 
petty contracts of supplying sand, stones, bricks, etc., and also of 
constructing small buildings for the Railway purposes. Thus it has 
helped a few of them to improve to some extent, their economic 
conditions and thus some of them are able to take big contracts for 
constructing buildings, etc., for others than the Railway Company, 
In Satara and Ahmadnagar Districts the Dhors carry the business 
of getting raw skins from the Mahars and after tanning them they 
supply them to the leather-merchants in the cities. This has helped 
them to improve their economic condition. 

(7) I have found that in some parts of the Tbana District, 
where the Railway line is running through, it has become possible 
for a few Mahars to carry on the occupation of cartmen. 

(8) A very few of them, especially the Mahars, carry on the 
occupation of priesthood. They conduct the marriages of their own 
community and guide them in other religious affairs. 

(9) Eighteen persons among the Mahars and four persons 
among the Chamars are employed as domestic servants. Of the 
Mahars, most of them are employed with Mohammedans who have 
advanced debt to them for their marriage purposes and in return 
they have to serve a fixed number of years as domestic servants. 
During their service they get very insignificant remuneration from their 
employers. 

(10) A few of the Mahars are economically so back- 
ward that they cannot follow any occupation and are forced to resort 
to begging. 

Table No. 18. 

(Showing Earners, Subsidiary Earners and Dependants.) 


CASTE 


Principal 

Earners 


Subsidiary 

Earners 


Dependants 


Total 



M 

F 

T 

M j 

Mahar 

374 

6 


337 

Chamar 

86 

... 

86 

63 

Mang 

31 

... 

31 

34 

Dhor 

27 

... 

27 

19 

Bhangi 

16 

... 

16 

4 

Total *.« 

534 

..... 

1 

540 

457 



















BTiSm 










■Km 























12953 

624 

277 

175 

86 

|4115 


Note.-~M »Male ; F = Female ; T := Total. 
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Table No. 19. 
(In percentage.) 


CASTE 

EARNERS 

DEPENDANTS 

Male 

Female 

Male 

Female 

Mahar 

.. 

48 

29 

52 

71 

Chamar ... 

... 

48 

17 

52 

83 

Mang 


46 

36 

54 

64 

Dhor 

... 

49 

25 

51 

75 

Bhangi 

... 

44 

33 

56 

67 


* From these tables vve arrive at the following broad conclusions : — 

(1) The percentage of male earners is, roughly speaking, uni- 
form being 48 per cent, in all the castes except in the Bhangis. 

(2) Among the female earners the Mangs have greater per- 
centage than any other castes of the Untouchables. Rope-twining 
is a convenient occupation which can be managed by women, during 
their leisure hours. 

(3) Thirty-three per cent, of the Bhangi women are employ- 
ed and they all carry on no other work except scavenging. 

(4) Some of the Mahar women carry on, the Agricultural 
work or get some casual labour as well as agricultural labour. 

If we leave aside the number of children below the age of 15 
and old men and women above the age of 50, we get the following 
percentages of earners among the males and females of the Untouch- 
able classes. 


Table No. 20. 
(In percentage.) 


Percentage. 

Mahar. 

Chamar. 

Mang. 

Dhor. 

Bhangi. 

Male 

84 

93 

88 

85 

100 

Female 

62 

39 

66 

45 

67 
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From the above table it is seen, that among males, the Bhangis 
and the Chamars have more employment than the other castes. These 
people have their hereditary occupation which allows better scope for 
work than the other hereditary occupations. 

EARNINGS 


Table No. 21. 

(Showing the number of households having different monthly income.) 


Caste 

Monti 

ily Income in 

fts, 

Total. 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

31-40 

41-50 

51 & 
above. 

Mahar ... 

105 

137 

56 

32 

15 

il 

16 

3 

4 

379* 

Chamar ... 

8 

16 

19 

14 

11 

2 

7 

4 

3 

84' 

Mang 

9 

11 

1 6 

1 

3 

... 


1 

1 

... 

1 31 

Dhor 

6 

! 

1 9 

1 

1 3 

1 

4 

. ... 

i 

1 — 

2 

2 

i 27 

I 

Bhangi ... 

I 

i ,,, 

i 

1 

i 

1 2 

1 

2 

i 1 

7 ! 

2 

1 

' 1 

i i 

i 16 

1 

jrotal ... j 128 

1731 86 

1 52 

! ! 

1 31 i 

20 

26 ] 

11 

I 10 1 

537* 


From the above table we get the following conclusions : — 

(1) On the whole, taking a general view of the Untouchables, 
we find that 24 per cent, of their families have monthly income of 
less than Rs. 5 and nearly 32 per cent, of them have a monthly 
income of more than Rs. 5 but less than Rs. 10. This shows that 
the majority of them is in utterly depressed conditions, as far as 
their eccmomic conditions are concerned. 

(2) The Mahars and the Mangs are extremely poor as it can 
be seen that nearly 64 per cent, of the Mahars and 65 per cent, of 
the Mangs have monthly income of not more than Rs. 10. 

(3) The Chamars and the Bhangis are economically a bit 
better off than the Mahars and the Mangs, probably because they 
have their own hereditary occupations. 


• In Kolaba District 3 families from the Mahar community and 2 
families from the Chamar community are omitted on account of want of 
information. 
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Table No* 22. 

(Showing average income in Rupees per family and per capita.) 


Caste. 

No. of 
Families. 

Total income 
per month. 

Inpome 
per month. 

Income 
per month 
per capita, 

Mahar 

379* 

4358/12 

115 

1-5 

Chamar 

84* 

1635/4 

19*5 

2-6 

Mang 

31 

342/8 

IM 

1*2 

Dhor 

27 

1459 

21-5** 

2.9** 

Bhangi 

16 

451 

28.2 

5*2 

Total 

• 

537* 

8246/8 

13.5 

20 


The above table gives us the following indications : — 

(1) The average annual income of a Mahar family comes to 
Rs. 138, that of a Chamar family comes to Rs. 234, that of a Mang 
family comes to nearly Rs. 133, and that of a Bhangi family 
comes to Rs. 338|8. In the case of a Dhor family some explanation 
is necessary. There are 27 Dhor families and the total monthly income 
as given in the above table is Rs. 1,459. But there is one family 
having the exceptional income of Rs. 1,(X)0 per month. So leaving 
aside that family the average annual income of a Dhor family comes to 
nearly Rs. 212. 

If we compare these figures with the incomes of agriculturists made 
known through the few studies in this area, we find how some of the 
Untouchable castes on the whole, are extremely economically back- 
ward. For instance the annual income per family of Pimpla Soudagar 
is Rs. 218^ ; and that of Jategaon Budruk a village in the Poona Dis- 
trict is Rs. 169|13=*. In some villages of the Kolaba District, the 
annual income per family is Rs. 218j6111®, lastly in the “social and 


* In Kolaba District 3 families from the Mahar community and 2 
families from the Chamar community are omitted on account of want of 
information. 

♦♦Leaving aside the exceptional family of having the income of 
Rs, 1,(XX) per month. 

1. ‘‘Land and Labour in a Deccan Village “ Study No. 1, by Dr. 
Mann, page 129. 

2. “ Land and Labour in Deccan Village, “ Study No. 2, By Dr. Mann, 
page 116. 

3. “Indian Journal of Economics," Vol VII, 1926-27, page 427. 
“ Some Village Studies," By Mr. Deahpande and Dr. Ghurye. 
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economic survey of a Konkan village the annual income per family 
is found to be Rs. 281.^ 

Judging from the above figures we can say that the Mahars and 
the Mangs are far below the average standard of income of an average 
villager that is found out from the above studies. The Dhors and 
the Chamars are just on the line of the average standard of income 
and it is only the Bhangis that have an income one and half times 
that of an average villager. 

(2) Leaving aside the Bhangis the annual income per capita 
of the other castes is extremely low and it is not sufficient to satisfy 
the necessary requirements. 

CATTLE 

What Dr. Mann says regarding the position of the agricultural 
stock of the Deccan is practically true in the case of all the six Districts 
under survey. He says, '' It can never be insisted on too much, that 
most of the Deccan is not really a cattle country. The grazing almost 
everywhere is poor and though it is a country in which sheep and goats 
can find a living, cattle have either to be fed for a considerable part 
of the year or they are half starved, and at intervals of few years 
there comes a famine and a large number die and disappear.’'^ “ In 
a few places where waste land abound, or where the facilities of 
fodder and water are particularly good, large number of cattle arc 
kept, and sheep and goat are pastured during the part of the year. 
But with all this, the animals are relatively few and are chiefly kept 
for actual use.*’^ 

This is the case regarding the general agricultural classes but 
out of the untouchables that are under my survey 22 6 per cent, 
depend upon agriculture and the rest either on agricultural labour 
or on their hereditary occupations. Naturally they are never in a 
pressing necessity nor can they afford to keep cattle. For instance the 
Bhangis are in no way concerned with agriculture and have none of 
the agricultural stock. Besides a large number of the Untouchables 
do not own the land they cultivate. It has been rented to them and 
naturally it will not be economically a good bargain to keep the cattle 
throughout, when practically for all the seasons of the year except 


1. “Social and Economic Survey of a Konkan Village,’' By Mr. 
V. G. Ranade, page 93. 

2. “Land and Labour in a Deccan Village,” By Dr. Mann, Study 
No. 1, page 97. 

3. “Land and Labour in a Deccan Village,” By Dr. Mann, Study 
No. I, page 116, 
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one, they have no work. In such cases they hire the neighbour's 
bullocks at the time of sowing and anyhow finish their work of 
ploughing. 

The actual number of the animals belonging to these classes may 
be seen from the following table. 


Table No. 23. 
(Showing number of cattle.) 


CASTE 

Milking 

Animals 

Working 

Animals 

Ovine Cattle 

Total Cattle 


Cows 

She-Buf. 

Bull. 

He-Buf. 

Sheep 

Other 

Animals 

Bovine 

Ovine 

Mahar ... 

207 

32 

290 

30 

126 

6 

559 

132 

Chamar 

76 

14 

64 

20 

19 

2 

174 

21 

*Mang ... 

13 

5 

16 

... 

44 

3 

34 

47 

Dhor ... 

14 

10 

29 

... 

5 

3 

53 

8 

Bhangi ... 

... 

1 

... j 


... 

i 

1 ... 

1 

... 

... 

Total ... 

310 

61 j 

t 

399 j 

50 j 

184 

14 

820 

I 

208 


The Bovine cattle are not evenly distributed among these people 
but are found mostly with those people who are depending on agri- 
culture for their maintenance. They are 26-5 per cent, among the 
Mahars, 20 0 among the Chamars, 2-6 per cent, among the Mangs and 
9 0 per cent, among the Dhors. 

Milking Animals : — The milking animals are comparatively 
fewer with these people than the other agricultural Hindu classes as 
it will be seen from the study of the two villages in the Deccan by 
Dr. Mann, and the study of one village in the Konkan by Mr. V. G. 
Ranade. Here their position is peculiar and their untouchability is 
responsible for it. No caste Hindu would think of buying milk from 
these people owing to caste prejudices. Nay, even the caste differ- 
entiation goes to such an extent, that the Mahar is unwilling to take 
milk from the Mang and the Chamar never takes it from the Bhangi. 
So “ There are minute rules as to what sort of food or drink can be 
accepted by a person and from what caste.’’^ In ^ort the whole 
caste system is based upon the restrictions on feeding and drinking. 
Omsequently none can take even water from these people, much less 
milk and food. The result is obvious. There is no demand for the 
milk that they get from the cows and she-buffaloes and it is thus 


I. “ Castes and Race in India,” By G. S. Ghurye, p. 7. 
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wasted. For, rarely they are in the habit of preparing curds and 
butter-milk, etc., out of it. So generally what they do is that they 
take out the necessary milk that is required for tea and for the child- 
ren and the rest they allow the calves to suck. It is true that ** the 
production of milk for urban consumers presents problems of great 
complexity.'’* So what is true of the agriculturists is also true of the 
Untouchables. The only difference is that the other agriculturists use 
milk for its other products which somehow or other is not in vogue 
among the Untouchables. “ All of them are principally concerned with 
the cow as the mother of their bullocks and attach only secondary 
importance to its milking capacity.”^ 

All the cattle that they possess are not necessarily bought by them. 
There is a practice prevalent in almost all these Districts that a small 
female calf is given to anybody to be brought up and after it is fully 
grown into a cow is to be returned to the owner after taking its first 
issue. Thus it becomes convenient for them to have bullocks for the 
agricultural purposes which is their main point in view, in passing 
through all these transactions. 

Lastly as far as the ovine cattle are concerned they are not kept 
on a large scale and as such they cannot be said to be of any sub- 
stantial economic help to them. They are kept more for the sake of 
hobby than for utility. 

MARRIAGE EXPENDITURE 

Although there might be various causes of indebtedness of the 
Untouchables, such as recurrence of bad seasons in some Districts as 
Ahmadnagar and East Khandesh, the small margin of profit even in 
good years, want of suitable work, especially for Mahars and Mangs and 
women of all these classes, during all the seasons of the year, the joint 
family system among them which “ tends to create drones and helps 
to swell the number of dependants whom the working members of the 
family have to support,” universal poverty among them, and the 
usurious and oppressive methods pursued by the Sowcars, yet the 
principal cause that I have found which leads them to perpetual 
indebtedness is proportionately the heavy expenditure that they incur 
on marriage purposes which they try to perform with their utmost 
pomp in order to keep up their prestige and which more or less has 
become the unwritten law of these communities. For instance, the 
following is the actual expenditure of a Mahar boy’s marriage in the 
Panvd Taluka, Kolaba District, whose family income is not more than 
Rs. 7|8 a month, and who has to support a family of six members. 

1. Royal Commission Report on Agriculture in India, p. 23. 

2. Ibid,, p. 23. 



152 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


An account of marriage expenditure of a Mahar boy in the Panvel 
Taluka, Kolaba District, in 1930. 

Rs. a, p. 

25 — 0 — 0 For ornaments for the bride (Rs. 10 for a necklace and Rs. 15 
for a Vela). 

1 — 8 — 0 Ornaments for the toes and fingers ot the bride. 

2 — 0 — 0 “ Mangal-Sutra ’’ a sort of necklace to be worn by the bride 

on the marriage day. 

4 — 0—0 Special Saree for the bride's mother. 

4 — 0 — 0 Green Saree for the bride. 

3— 0 — 0 White Saree for the bride. 

8 — 0 — 0 Special Saree for the bride. 

2 — 0 — 0 Special Bodice made of rich cloth for the bride. 

10 — 0 — 0 Saree and Dhoties for the bride s sisters and brothers. 

2 — 0 — 0 Spent on liquor on the first day when the offer of marriage 
was made. 

2 — 0 — 0 Spent on liquor for those who had gone to the market to 

purchase Sarees, Dhoties and other cloth. 

• 5 — 0 — 0 Spent while returning back with the bride to the bride- 

groom’s house for liquor. 

11 — 1—0 Given to the Community for the marriage celebrations. 

25 — 0 — 0 Cost of 3 goats given to the community for the marriage 
Cost of dinner given to those who had assembled on the 
marriage day. 

20 — 0 — 0 Total expenses during the four marriage days for dinner etc. 

10 — 0 — 0 Expense of the dinner given to relatives. 

1 — 4 — 0 Given to a Brahmin when he was consulted. 

3— 0 — 0 Fees of the Mahar Joshi who conducted the marriage cere- 

mony. 

25 — 0 — 0 Dowry given to the bride’s father on the day of betrothal. 

7 — 0 — 0 Wages of the Music instrumentalists engaged during the 
marriage days. 

0 — 8 — 0 Expenses for dismantling the marriage Mandap. 

18B-8— 0 Total. 

From the above statement we can see how these people spend on 
marriage purposes lavishly, without the least consideration of their 
economic position. The result is obvious. They have to incur debt 
even at usurious rates of interest and there is no wonder that a major 
portion of them “ are born in debt, live in debt and die in debt/' As 
for instance the above family of which the account of marriage 
expenses is given is under a debt of Rs. 250 out of which Rs. 150 are 
borrowed on the condition that 18 maunds of paddy are to be given 
per year to the creditor as interest on the sum. This means that 
according to the prevailing prices of paddy the rate of interest per 
annum will be 18 per cent. But this is according to the present day 
prices of the paddy, but at the time when the debt was incurred the 
price of the paddy was double that of the present day and the rate of 
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interest that was fixed was 36 per cent. The remaining Rs. 100 were 
borrowed at the time of the marriage, that is 4 years back, on the 
condition that he was to give annually for 4 years 20 maunds of paddy. 
Taking into consideration the prices of paddy that were, at that time 
Rs. 2|4 to Rs. 2|8*per maund, he had to pay back Rs. 180 within 
four years for the sum he had borrowed. He has failed to return 
back the sum or to pay it in kind and the creditor has filed a suit 
against him. Now it is left to us to imagine what will be the fate of 
the debtor. 

This system of spending excessively for the marriage purposes is 
not prevalent among the Mahars only, but is universally common in 
all the castes of the Untouchables as it will be seen from the following 
table : — 

Table No, 24. 

(Showing the marriage expenses of the different castes of the Untouchables.) 


Amount 

of 

MAH 

Expenditure 
In Rupees 

No. of! 
Fami- 
lies 1 

Below 50 

27 

1 

51-100 

56 

101-150 

54 i 

1 

151-200 

I 

45 j 

201-250 

22 

251-300 

18 

301-350 

4 

351-400 

4 

401-450 

... 

451-500 

2 

501-600 

1 

601-700 

... 

701-800 

... 

801-1000 

... 

1001 and 
above. 

... 

Total ... 

233 
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It can be seen that of these classes, the Bhangis have to spend much 
more than any other castes. The dowry that they have to pay to the 
bride’s father varies from Rs. 100 to Rs. 500 ; and other items of ex- 
penditure that they have to suffer which is uncommon to other castes 
is the travelling expenses. The Bhangis are scattered far and wide in 
the important cities of Maharashtra, where the scavenging system is 
introduced. It will not be always possible to find the local bride 
and so they have to hunt from places to places or in Bombay which 
is supposed to be a central place of these people ; and in case of settle- 
ment of marriage the bridegroom’s family is to go to the bride’s place. 
This naturally involves heavy expenditure of travelling which at times 
goes to Rs. 100 to Rs. 200. I have found out a case in the Nasik 
District where out of the total marriage expenditure of Rs. 900 nearly 
Rs. 650 were spent on dowry and the travelling expenses and the rest 
on the other items of marriage. He had incurred a debt of Rs. 900 for 
the expenses and there will be no reason for us to believe that he will 
not remain perpetually in debt. 

From the above table we can see that of all the castes of the 
Untouchables the Mangs spend the least on the marriage ceremonies 
as they are financially very backward. Yet they are not immune from 
the marriage debts and from the unhealthy consequences thereof. To 
them, also, a Sowcar for marriage debt is an “ indispensable necessity” 
and as they have the least security to offer, they are totally crushed 
under the heavy and usurious rates of interest of the Pathan Sowcars. 
We will now see in comparison with the above table the marriage 
debts that these classes incur. But before that it must be remembered 
that such extravagant expenditure for marriage purpose is not con- 
fined only to the Untouchable classes. The other classes of Hindus, 
especially the agriculturists and the labourers are also in the habit of 
spending very much above their capacity and unfortunately they have 
also to suffer the same sad consequences of their indebtedness. 

It is seen from the table No. 25 that out of 233 Mahar families 199 
families, that is 85 per cent, had to incur debt for the marriage 
expenses ; of the 69 Chamar families, 55 families that is 80 per cent, are 
indebted for marriage purposes ; so also 78 per cent, of the Mang 
families, 62 per cent, of the Dhor families and 90 per cent, of the 
Bhangi families had to approach the Sowcars for debt, with which 
they have celebrated their sons’ and daughters’ marriages. Most of 
tte Mahars have no sound economic standing. For the little land 
they had, has slowly passed into the Sowcars’ hands. They have 
now been reduced to the position of hired labourers. To them the 
problem of indebtedness is a very difficult nut to crack. They have 
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Table No. 25. 


{Marriage Debt.) 



no other course open but to work as agricultural labourers on the 
Sowcar’s farms or as domestic servants in the Muslim Sowcar houses. 
The debt that they borrow for the marriage purposes is recovered 
by means of service for a certain number of years as domestic ser> 
vants. For instance one Mahar boy of the village Badlapur, District 
Thana, who got married last year at the age of 15, is under a debt 
of Rs. 100 taken from a local Muslim Sowcar. He has to serve for 
a period of seven years as a domestic servant in that Muslim Sowcar’s 
house and after that period he will be set free. During the service he 
is to get food and fixed number of clothes and a pair of sandals. 
This practice is to some extent, in vogue, practically in all the Districts 
in which I have carried my research work but more particularly it is 
very much in CQipmpn usage in the Kolaba and Thana Districts. 
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Table No. 26. 

(lowing marriage expenses, marriage debt and debt for other than 
marriage purposes.) 


Caste. 

Families incurring 
debt for marriage 
purposes. 


Families incurring 
no debt for 
marriage expenses. 

Families having 
no marriages and 
yet in debt 

No. of 
Families. 

Marriage 

expenses. 

Marriage 

Debt. 

Present 

Debt. 

•si 
o e 

^UL4 

ll 

CO a 

S g 

0) 

|q 

** 

O.S 

|i 

If 

CO 

2 

4-> 

p 

Mahar... 

199 

32,557 

29,942 

21,744/8 

34 

5,187 

... 

4,780 

79 


... 

8,49? 

Zhsxnax 

55 



7,540 

14 

3,725 

... 

450 

13 

... 


988 

Mang ... 

18 

2,655 


1,745 

5 

685 

... 

... 

3 

... 

... 

15C 

Ifhof ... 

13 



2,275 

8 

j 8,825 

1 

400 

1 

... 

... 


Bhangi 

9 

4,275 

4,275 

2,776 

1 



... 

4 

i 


57C 


294 


lE 

19,172; ... 

pTesi) 

lOOi ... 




The above table indicates the following significant indications. 


( 1 ) Out of 356 families only 62 families could bear the marriage 
expenses without incurring any debts for the marriage. The rest had 
to seek sowcars in order to have their sons and daughters got married. 

(2) Out of the total marriage expenditure of Rs. 79,504, 
Rs. 52,757 were borrowed from the sowcars. This clearly shows that 
out of the total marriage expenditure nearly 69 per cent, of it was 
covered by debt. 

The above state of affairs is not conspicuously true, only for the 
Untouchable classes. It can be generally applied to all the agricul- 
tural classes of the Bombay Presidency who, like the Untouchables, lack 
education, lack social stability, lack security for the debts they borrow, 
lack the permanent sources of income on which they can fall uprai 
like some castes of the Untouchables. The result is obvious. They 
are equally degraded in their economic position and are equally sus- 
ceptible to social traditions even at the cost of their economic stability. 

INDEBTEDNESS 

CoUecticm <A figures showing indebtedness of the Untoudiables 
was a difficult task. I have found many cases where the borrowers 
themsdves did not know the exact amount of their debt and in 
cases they were naturally at the mercy of the money-lenders. In some 
cases I have found that they were not ready to expose their real posi- 
tion r^:arding their indebtedness, probably due to their sense of 
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prestige among their fellow-castemen. Some tried to overestimate it 
and others to underestimate it. But I have collected the figures with 
utmost precaution, verifying them from all possible sources and I can 
say, with confidence that on the whole, the figures that I have col- 
lected from the six Districts, are not far from the truth. 


Table No. 27. 

(Showing the frequency and extent of debt.) 


Amount of 

Debt 

Mahar 

Chamar 

Mang 

Dhor 

Bhangi 

Total 

{No. of 

(No. of 

(No. of 

(No. of 

(No. of 

(No. of 

Cases) 

Cases) 

Cases) 

Cases) 

Cases) 

Cases) 

NIL 

145 

31 

15 

17 

4 

212 

Rs. 1-100 

141 

24 

11 

2 

6 

184 

„ 101-200 

53 

15 

1 

4 

1 

74 

„ 201-300 

23 

11 

3 

1 

1 

39 

„ 301-400 

8 

3 i 

I 1 

1 

i 1 

14 

„ 401-500 

4 

2 


1 

1 

8 

„ 501-10C0 

6 



1 

2 

9* 

„ Over 1000 

1 

... 

i 

... 


1 

Total ... 

381* 

86 j 

31 

27 i 

16 

Sil* 


It will be seen from the above table, that out of 381 Mahar 
families, 145 families, that is 38 per cent, are free from debt ; out of 
86 Chamar families 31 families, that is 36 per cent, of them are free 
from debt ; out of 31 Mang families 15 that is 48 per cent, of them 
are free from debt and out of 27 Dhor families that is 61 per cent, of 
them are free from debt and out of 16 Bhangi families 4 families that 
is 25 per cent, of them are free from debt. 

Paradoxical as it may appear, nearly 40 per cent, of these people 
are free from debt. That does not mean that these families are in 
better economic condition. But leaving aside hardly 5 per cent, of 
them who are in good economic condition, the rest are free from debt 
only because they are so poor and their credit is so low that no Sow- 
car would dare to lend them any money. For instance nearly 48 
I3er cent, of the Mangs are free from debt only because, they have 
none or very little credit so that they find it very difficult to get any 
sum from the money-lenders and if at all they get, they get on very 
high terms of interest. On the other hand, the Bhangis who have got 
a permanent source of income by way of their monthly salaries, have 
good credit in the market, and they get even large amounts of debt on 
their personal security. That is why it is found that 75 per cent, of 
them are involved in debt. 


* I could get no information regarding indebtedness of one Mahar 
family in the Kolaba District 
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Table No. 28. 

(Average amount of debt per family.) 
(in Rs.) 


Caste. 

Amount of 
Debt.* 

No. of Families. 

Average debt incurred. 

Indebted. 

Without 

Debt. 

Per Indebt- 
ed Family. 

Per Family. 

Mahar 

35,021/8 

236 

145 

1484 

91-9 

Chamar 

8,978 

55 

31 

1632 

1044 

Mang 

1,895 

16 

15 

1184 

61-1 

Dhor 

2,775 

10 

17 

277-5 

75-0 

i 

Bhangi 

3,346 i 

' j 

12 

j 

4 

2788 J 

209 2 

0 

52,015/8 

329 j 

212 

1581 

961 


From the above table we see that the Bhangis are more indebted 
than the other castes of the Untouchables and next to them are the 
Chamars. Both of them are economically slightly well off and they 
have better credit in the market. 

From table No. 29 on the opposite page we see that the rate of 
interest charged, varies from 6 per cent, to 100 per cent ; but on an 
average it is 37 J per cent. This high rate of interest is probably due 
to the absence of their credit in the market. The Mangs are paying 
on an average higher percentage of interest only because they have no 
security to offer for the debt they borrow, and the money-lenders 
naturally charge heavy rates of interest simply because they find it 
very difficult to recover their money. Taking the general of the situa- 
tion it cannot be denied that these people are very much oppressed 
under the burden of their debt and this is one of the many obstacles 
in their way to better their economic condition. 

THE SOCIAL GRIEVANCES 
Education 

The history of Village Education in India can be traced back 
perhaps to the beginning of the village communities, but the problem 
of education of the Untouchables came to the forefront only in the year 
1854, when the British Government declared itself in favour of mass 
education. Before that period there was never a question of admit- 


♦ Figures relate to present debt. 
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Table No. 29. 
{Rate of interest.) 



MAHAR 

CHAMAR 

MANG 

DHOR 

BHANGI 1 

RATE OF 






1 





INTEREST 









No 

of 

cas. 


Per Cent 

No of 
cases 

Amount 
of Debt. 

No. 

of 

cas. 

Amt. 

of 

Debt 

No 

of 

cas. 

Amt. 

of 

Debt 

No 1 
of 
cas. 

Amt. 

of 

Debt 

\mt. of 
Debt 

1-5 

2 

375 

2 

300 

... 

... 

... 

... 

1 

... j 

... 

6-10 

9 

1316 

3 

750 

i 

1 *** 

... 

... 

... 

... 

... 

11-15 

27 

3117 

6 

736 

... 

... 

2 

1000 

... 

... 

16-20 

17 

2435 

7 

1170 

'> 2 

150 

... 

... 

... 

... 

21-25 

50 

11664 

11 

2000 

: 2 

120 

5 

1425 

1 

325. 

26-30 

6 

830 

... 

... 

1 

1 — 

... 

... 

... 

... 

... 

31-40 

34 

3609 

5 

725 

1 ^ 

440 

1 

150 

6 

1236 

41-50 

1 

200 

1 

50 

\ 

1 

1 


... 


... 

... 

51-60 

1 

85 

... 



... 

... 

... 

... 


61-70 

1 

... 

... 

... 

t 


... 

... 

... 

... 

71-80 

30 

2370 ^ 

5 

495 

! ^ 

180 ' 

... 

... 

1 

500 

81-100 

1 

175 

1 

25 

1 I 

1 , , ^ 

... 


1 ... ' 

... 

... 

101 and 

12 

423/8 

12 

477 

; 1 

60 

... 

... 

3 

260 

above 
Rate not 

44 

6682 

11 

2250 

’ 3 

925 

2 

200 

... 

... 

known 

Without 

Interest 

2 

140 


... 

1 1 

20 

... 

... 

1 

1000 


Land 

Mortgaged 

1 ^ 

1600 

... 

... 

i 

t 

i 

... 

... 


... 

TOTAL 

241 

35021/8 

64 

8978 i 16 

1 

1895 

1 

2775 

li 

3346. 


ting them into the schools, as the education that was imparted, in the 
pre-British and early British days, was strictly confined to the higher 
classes. It was more or less a class education and naturally the Un- 
touchables, who lay outside the regular caste system, had no chances 
of getting it as their mere touch would have been pollution.'' 

It was only in the year 1856 that the question of admitting a de- 
pressed class boy into the Government School at Dharwar, was first 
raised. The Directors of the East India Company in their memorable 
despatch of 1854 had declared that “ no boy be refused admission to 
the Government School or College on the ground of casta ' But while 
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deciding this case of the Mahar boy, the Government of Bombay re- 
jected his petition observing “the question discussed in the corres- 
pondence is of very practical difficulty. There can be no doubt that 
the Mahar petitioner has abstract justice in his side ; and the Govern- 
ment trust that the prejudices which at present prevent him from 
availing himself of existing means of education in Dharwar may be 
ere long removed. But Government are obliged to keep in mind that 
to interfere with the prejudices of ages in a summary manner, for the 
sake of one or few individuals, would probably do a great damage to 
the cause of education. The disadvantage, under which the petition- 
er labours is not one which has originated with the Government and 
it is one which Government cannot summarily remove by interfering 
in his favour as he begs them to do.” ^ 

Thus it will be seen that the right of the depressed classes to enter 
(^vemment Schools was asserted in the despatch of 1858, but as a 
matter of fact “ no effort was made for some years to enforce this 
theoretical right, and also very few separate schools were opened, so 
that in 1882 only 2,713 pupils of the depressed class population were 
in the primary school.”^ 

The position of the Untouchables by 1882 was like this. “ They 
had become alive to the advantages of education and in some places 
they were taking full advantages of the special schools established for 
them. The whole community was extremely poor but some of them 
were willing to pay the fees and thus they were trying to put forward 
their rights of getting admission to the schools.”^ 

The difficulties of admitting their claims were both social and 
religious. Theoretically it was admitted beforehand by the Govern- 
ment in the letter dated 5th May, 1854, and again in their reply to the 
Government of India dated, 20th May. 1857, that “ no boy be refused 
admission to a Government School or College merely on the ground 
of caste.” Yet actually it became very difficult to get entrance into 
the private, indigenous, or to the Government Schools. Among the 
various reasons that were put forward by the caste Hindus the most 
potent was the fear of caste pollution. The Government nor the caste 
Hindus ever cared for their aspirations of rising high in the society. 
On the contrary total apathy was shown both by the Government and 
the caste Hindus to their anxiety for getting education as it will be 
seen from the statement of Mr. M. M. Kunte, some time acting Prin- 
cipal of the Elphinstone College, Bombay, that “ the question of ad- 


1. Government Resolution 1856. 

2. Starte Committee Report, p. 13. 

3. Hunter Committee Report, p. 513. 
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mission of children of Mahars and Dheds into the Government Schools 
is never raised by themselves. It is not real and has no practical 
bearing. It is a groundless agitation caused by sentimental English 
officials and unpractical Native Reformers/’^ But the fact that 
there were 3,512 Untouchable boys in the primary schools of the Presi- 
dency clearly shows that there was growing anxiety among the Un- 
touchables to get education. 

Another objection against their entrance into the Public Schools, 
was their uncleanly habits and the unpolished manners and conver- 
sation of the boys/* This might be true in some particular cases but 
it was not the universal reason for their non-admittance, as it can be 
seen from the incident that happened at Dharwar when the regimental 
school boys who were refused admission, w^ere “ neither unclean nor 
unpolished.’* But the fact was that there was a total absence of sym- 
pathy of the Government for their cause and it without taking tlje 
practical view of the problem, kept quiet, remarking that “there 
exists a deep-seated prejudice to the admission of the Untouchable 
boys into Public Schools and though its force varies in different parts 
of India, its existence is partly due to religious feeling and partly to 
fear of physical and moral contagion.”^ 

So by the end of the nineteenth century the measures that were 
adopted by the Government to facilitate education for the Untouch- 
ables were two-fold. The first was that of establishing separate 
schools for them and the other was the extension of special encourage- 
ment to Missionary bodies to undertake their education. But this 
system became expensive owing to the difficulties of inducing any 
large number of boys to attend. 

But none of these measures had touched the difficulties that were 
met in spreading education. “ There might be the necessity of the 
separate schools but this measure admitted the principle of exclusion.” 
” It intensified the difficulty when a clever student from this class 
wanted to enter tlie Secondary School or perhaps the normal school.” 

During this period stray individual attempts were made to spread 
Primary education among these classes. One of this type was made 
by a Christian Missionary at Ahmadnagar in the year 1855, by start- 
ing a separate school for them. But the first attempt was made by 
Jotiba Phooley, at Poona in the year 1848 by starting a separate 
school for these classes as “ he had perceived the necessity of educat- 
ing the class of people to whom his appeal was directed.”^ In his 

1. Evidence given by Mr. M. M. Kunte, before Hunter Committee, 
1882. 

2. Hunter Committee Report, p. 515. 

3. Caste and Race in India,” By Dr, G. S. Ghurye, p. 166. 

U 
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Statement to the Education Commission of 1882 he has stated that 
” Government collects a special cess for educational purposes and it is 
to be regretted that this fund is not spent for the purposes for which 
it is collected. Nearly 9|10th8 of the villages in the Presidency or 
nearly ten lakhs of children are without any provision whatever, for 
Primary instruction. The Mahars, Mangs and other lower classes 
are practically excluded from all schools owing to caste prejudices as 
they are not allowed to sit by the children of the higher castes. The 
special schools that are opened for them are only in large towns, for 
instance, in the whole of Poona, and for a population exceeding over 
5,000 people, there is only one school and in which the attendance is 
under 30 boys.*'^ Such was the state of affairs regarding the educa- 
tion of the untouchable classes by the end of the last century. 

To-day we find that “ the local authorities are trying their best 
to remove the disabilities. Generally no objection is taken by the 
parents of caste Hindus to their children sitting in a class room along 
with those of the depressed classes, and especially in big towns, there 
is hardly any distinction noticeable. It is only in rural areas where 
people are too orthodox that we come across some disabilities imposed 
on the depressed classes.''^ 

The following is the analysis of my investigations : — 


Table No. 30. 



Villages having Provision 
for fiimary Education. 

ViUages 
having no 
provision of 
primary 
education. 


Districts. 

Where the un- 
touchable boys 
are allowed to mix 
freely with other 
boys. 

Where the un- 
touchable boys 
are segregated 
in the school. 

Total No. of 
Villages. 

1 Kolaba ... 

13 

10 

10 

33 

2 Thana 

16 

5 

8 

29 

3 Nasik ... I 

39 

3 

14 

56 

4 Satara ... 1 

31 

8 

3 

42 

5 Ahmadnagar 

28 

1 

2 

31 

6 Khandesh 
(East) 

! ^ 

i 

12 

7 

1 

26 

Total ... ! 

i 

134 

39 

i 

44 

217 


1, A statement presented to the Hunter Committee by Jotiba Phooley, 
Poona. 

2. Report on Public Instruction in the Bombay Presidency, 1932-33. 
para. 108. 
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Thus we can see that out of the total number of 217 villages 
under survey, there are 44 villages where there is no provision for pri- 
mary education. Out of the remaining 173 villages with primary 
schools, only in 39 schools the Untouchable children are not allowed 
to mix freely with the other children but in the remaining 134 villages 
they mix freely with the other boys and in no way are they treated 
with differentiation in the school premises. 

WELLS 

The question of wells is the most important and also the most diffi- 
cult to solve. Nowhere have I found a common well used by the 
touchables and the untouchables, although from time to time, the Gov- 
ernment might have issued orders, that all the public wells should be 
thrown open to all. There are many villages in Maharashtra where 
the Untouchables have no separate wells for their use and to them the 
problem of finding potable water becomes of intense difficulty, es^- 
cially during summer when there is great scarcity of water. In such 
cases “ they have to wait for the charitable among the caste Hindus 
to draw water and pour a little into their pots.”* Thus they have 
to suffer intensely on account of scarcity of water. It “ impairs both 
the health and their efficiency. Health suffers because the impure 
drinking water carries germs of guinea-worm which confine the patient 
to his home for several months,”^ Some of them, especially the agri- 
culturists, have to suffer the economic loss by the waste of their time ; 
for instance when they have to spend their time on their field is 
wasted on such a trivial operation as getting drinking water and lastly 
such “ inadequate supply of water during the months (the hot months) 
when it is most required, cannot fail to affect health and vitality”® of 
these classes. 

We will now see the actual conditions of the six Districts that I 
have surveyed. 


1. Starte Committee Report, p. 53. 

2. “Some Village Studies,” By Dr. G. S. Ghurye and Mr. S. G. 
Deshpande, p. 484. Indian Journal o1 Economics, Vol. VII, 1926-27. 

3. Ibid., p. 484. 
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Table No. 31. 


DISTRICTS 

Villages having 
no provision for 
water in all the 
seasons of the 
year. 

Villages having 
no provision for 
water in the 
summer season. 

Villages having 
provision for 
water in all the 
seasons of the 
year. 

Total 

Number of 
villages. 

1 Kolaba 

... 

24 

9 

33 

2 Thana 

1 

14 

14 

29 

3 Nasik 

... 

; 

40 

56 

4 Satara 

2 

15 

25 

i 42 

5 Ahmadnagar 

... 

11 

1 

i 20 

31 

6 Khandesh (E) i 

i 

2 

12 

I 12 

1 

26 

• 1 

Total ... 1 

1 

5 

92 

! 120 

i 

217 


Thus there are 217 villages in all that come imder my survey and 
of these villages 5 villages are such that they have permanently no 
provision for water for the use of these classes. Out of the remaining 
212 villages, where they have got provision for water, 120 villages are 
such that they get water in all the seasons of the year. But in the 
remaining 92 villages they find it very difficult to get it in the summer 
season. In 50 of these villages they have to beg water from the vil- 
lagers, in 18 villages they bring water from long distances, in 20 villages 
they get water from rivers, etc., after digging, in 2 villages they buy 
it from the villagers, in one village in the Nasik District they employ 
a Maratha servant to pour it in the pots and in the remaining village 
in the Ahmadnagar District the local authorities provide a person to 
pour it in their pots. 

GRIEVANCES AND THEIR REMEDIES 

We have seen, so far, the social and economic disabilities under 
which the Untouchables are labouring. Various methods are suggest- 
ed by people of all shades of opinion, to ameliorate their conditions, 
both economic and social, but in the following pages I have tried to 
analyse their own view-points, regarding their immediate sufferings 
and the way out of it. I .had put a question in my questionnaire to 
elicit how their economic and social uplift can be done and the follow- 
ing is the analysis of their answers. 

SOCIAL 

(1) Removal of Untouchubility by Law : — One hundred and 
sixty-nine families of all the different castes of the Untouchables from 
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the six Districts, under my survey, have suggested that removal of 
untouchability by law is the only solution that they can suggest to 
better their social and economic conditions. Out of these 169 families, 
114 are Mahars, 34 are Chamars, 13 are Dhors, 7 are Mangs and c«ie 
is a Bhangi. 

(2) Education One hundred and fifty-two families out of 
which 132 families are from the Mahar community, 9 from the Chamar 
community, 10 from the Mang community and one from the Bhangi 
community have suggested that their salvation lies in the spread of 
education among them. It can be noticed from the above figures, 
that except Bhangis all other castes of the Untouchables have become 
alive to the spread of education. This fact can also be well noticed 
from the fact that out of 94 families who have suggested that the 
scholarships should be given to their sons and daughters to help them 
to take education, 65 are from the Mahar community, 8 from the 
Chamar community, 10 from the Mang community, 11 from the Dhor 
community and none from the Bhangi community. Some have sug- 
gested that compulsory primary education will help to spread educa- 
tion among them. Out of these 37 are from the Mahar community, 
37 from the Chamar community, 11 from the Mang community and 
12 from the Dhor community. 

A very small number of these, have realised that mere knowledge 
of the three R’s is not going to help much to solve their bread-problem 
and that some industrial education is quite essential for them, in order 
to have permanent stability in the society. Out of the 16 families 
who think in this way 10 families are from the Mahar community, 2 
from the Chamar community, 2 from the Mang community and the 
remaining 2 from the Dhor community. 

Only eight families out of which 6 are from the Mahar commu- 
nity, have suggested that hostels should be provided for their children. 
It is evident that the problem of hostels arises only in cities and 
towns where there are facilities for Secondar>^ or Higher education. Such 
hostels may have many advantages in providing for “corporate life 
for the boys,“ but they have the grave drawback that “ they do not 
mix the boys with those of the other castes.'* ^ However it is true 
that this problem of providing hostels, to the Untouchable boys, does 
not arise at all, in village education atid it is needless to discuss 
here its merits and demerits. 

There are 21 families from the Mahar community and one from 
the Chamar community who have suggested that they have been seri- 


l. Starte Committee Report, p. 27. 
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ously handicapped cm account of want of provision of primary edu- 
catkm in their villages and that the immediate step that can be talmn 
to betto* their crxiditicm is to provide schools for their villages- This 
is purely a local grievance but it can be seen that the Untouchables and 
more especially the Mahars have become alive to the need of getting 
facilities for education. 

Five families from the Mahar community and one from the Dhor 
community have suggested that provision should be made for the 
higher education of their children. It can be well seen that the gene- 
ral population of the untouchable classes is absolutdy incapable of 
understanding the importance or the advantages and disadvantages of 
higher education. It is only latterly that a small number of persons 
from the Mahar community have b^n to realise the importance of 
higher education. 

, There are 19 Mahar families from East Khandesh District and 
one Mahar and one Chamar family from Kolaba District who suggest 
that the differentiating treatment of their children in the schools should 
be stepped and they should be treated on equal footing. 

Lastly there are only 3 families of the Mahar community, one 
each from the Districts of Nasik, Thana and Ahmednagar, who have 
suggested that it will be of great advantage to them if they are pro- 
vided with teachers coming from their own community. These people 
think that sufficient care is not taken of their children by the caste 
Hindu teachers but such grievances are very rare and as days pass 
on there will be no necessity for the Untoudiables of having their own 
teachers. 

(3) Access of Wells and other Public Institutions : — Twenty- 
four families from the Mahar community, oae from the Chamar, and 
5 from the Dhor community have opined that they have to suffer a 
great deal owing to the absence of provision for sufficient water for 
daily use. They have puUic wells in their villages but they have no 
access to them on account of their untouchability and according to 
them the immediate way for leading a better mode of life is to have 
free access to the wells and other provisions for water. Thereby they 
fed sui^ that they can lead a better and deanlier way of life and they 
will have free assodation with the caste Hindus which will be bene- 
fidal to them to diange their dirty ways of living. 

While there are other 25 families 18 from the Mahar community 
and 7 from the Mang omnmunity who are suffering on a<vYnint of 
intense scarcity of water, fed that anyhow immediate steps should be 
taken for the provision of water for thdr daily use. They arc not 
very much keen cm having access to the common wells but they 
want only their difficulty in getting water to be sdved. 
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There are 4 families from the Mahar community and 2 from the 
Chamar community who complain that they are occasicHially cheated 
by the shop-keepers, who give them the worst type of articles and as 
they are not in a position to make a choice of the articles by selecting 
with their own hands that they have to buy <mi account of their untouch- 
ability, they have no other alternative but to accept the articles which 
the shop-keepers offer. Thus they are greatly handicapped and they 
feel that it would be of great advantage to them if access to the sh(^ 
is facilitated. 

There is only a solitary case from the Kolaba District where one 
family of the Mahar community complains that they are not allowed 
to travel by Motors or by Tongas on account of their untouchability. 
But this seems to be a very rare case. It is noteworthy that only 
thirteen families out of which 10 from the Mahar community, one 
from the Mang community and 2 from the Dhor community hav^ 
expressed their desire to have an entry into the caste Hindu temples. 

(4) Carrion-Eating. Five families, three Mahars, one Chamar 
and one Dhor have expressed that carrion-eating should be prohibited 
by law with a view to better the sanitary conditions of the untouch- 
ables and to have free association with the caste Hindus. It must be 
remembered that the Untouchables on the whole abhor publicly 
carrion-eating. They are denouncing it in public meetings and their 
leaders and those who are working for their salvation are preaching 
them to take a vow not to eat carrion. 

Two Chamar families from Kolaba District have complained 
that they are greatly harassed by the Kumbhars, who work as their 
priests for the death ceremonies. Generally the Chamars engage the 
Brahmins as priests for their marriage ceremonies and the Kumbhars 
for the death ceremonies. Though this seems to be purely a local 
grievance, yet it gives us an idea of the complex nature of the problem 
of the Untouchables. 

ECONOMIC 

(1) Government Service. Seventy-four families, out of which 
57 are Mahars, 10 Chamars, 2 Mangs and 5 Dhors have sugge^ed that 
Govmiment service to their qualified candidates is the best course for 
them to better their economic and social condition. 

(2) Uncultivated Land. One hundred and thirty-four families 
out of which, 24 are Mahars, 3 Chamars and 7 Mangs have expressed 
their qijinion that they would gain economic independence much earlier, 
if they Eicquire lands from the Government which are lying unculti- 
vated, on a nominal rental fee. The problem is of vital importance 
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as most of them who are depending up<m agriculture do not possess 
their own land and are simply agricultural labourers. Especially the 
Mahars are greatly affected by it, as a large number of them are 
depending upon agriculture or agricultural labour, having no other 
occupation of their own, like the Chamars or the Bhangis. 

(3) Debt with low interest. Sixty-one families, out of which 41 
are Mahars, 11 Chamars, 6 Mangs and 3 Dhors have suggested that 
they are suffering intolerably under the heavy burden of debt and 
there is no ray of hope for them unless they are offered money at low 
interest. 

(4) Co-operative Credit Society. In the field of economic uplift- 
ment co-operative societies are essential as an ameliorative agency. 
Thirty-four families out of which 11 are Mahars, 6 are Chamars, 6 
Mangs and 11 are Dhors, have suggested that the establishment of 
co-operative credit societies will help them much to improve their 
economic conditions. They can revive the industries that are in their 
hands such as shoe-making, leather-tanning and rope-twisting, etc. 

(5) Miscellaneous, (a) Sixteen families out of which 10 are 
Mahars, 2 Chamars, 2 Mangs and 2 Dhors have suggested that the 
accommodaticHi of space for their houses is too small and that they 
have to live in the most insanitary conditions. In the villages we find 
that “ the castes are allotted district quarters of the village and called 
by the name of the caste ; Brahmin-ali or wada, Prabhu-ali, Sonar-ali, 
etc,” ^ and “ the depressed classes like the Mahars and the Mangs, etc., 
are forced to live on the outskirts of the village.” “ Often the space 
allt^ted to these people is dirty and too narrow with the result that 
they have no other alternative but to stay in such dirty places. In 
several villages in the East Khandesh District the Mahars have made 
a complaint that adjoining their houses, in the village, they have 
got the houses of the Dhors who carry the tanning work and thereby 
they are put to much nuisance on account of the dirty smell. In some 
other villages they have stated that they have not sufficient accom- 
modation for disposing the dead animals and are left to decompose 
in the vicinity of their houses. The natural result is that these 
people are compulsorily forced to live in unhealthy and insanitary 
places and are given no opportunities to appreciate the cleaner ways 
of life. 


1. “Land and Labour in a Deccan Village," Study No. 2, By Dr. 
H. H. Maim, p. 108. 

2, " Caste and Race in India,” By Dr. G. S. Ghurye, p. 11. 
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(b) The Vatan System. Eight Mahar families have suggested 
that they are convinced that the Vatan system is one of the chief causes 
why they are kept in backward condition. The whole system is 
oppressive to the Mahars. In the first place the duties of these Mahar 
Vatandars are not defined. “ It is not known, in fact nobody as a 
matter of fact, can say to what particular department these vatandar 
Mahars belong. As a matter of fact every department claims their 
services.’' ^ They have to be ready at all times and in case the vatan- 
dar has to go on his personal work even for a day he can do it only 
when he gives a substitute for him. The remuneration that they 
receive in return is insufficient for their work. For instance, as I 
have mentioned elsewhere “ in Thana District the amount paid by 
Government directly to the Mahar Officiator comes to Rs. 1|8 per 
month ; the amount paid in the Ahmadnagar District comes to Rs. 1|8 

per month In fact nowhere in Maharashtra do they get 

more than Rs. 1112 per month. The additional income that these 
people get is the Baluta. But as I have remarked it goes very 
difficult for these people to collect the Baluta in these hard days. The 
Inam lands that they possess are so sub-divided that they practically 
yield no income. So in no way is the Vatan system beneficial and 
it really, as Dr. Ambedkar told the other day at the Bhor Conference 
that it is the Mahar Vatan that comes in their way of upliftment of 
the Mahars and the sooner they get rid of it the easier is the way to 
their salvation. 

(c) Forced Labour. Four Mahar families have suggested that 
they have to do forced labour for the Government Officials as well as 
for the villagers, with no remuneration. The result is that at times 
they have to suffer economic loss as days after days are wasted in 
such sort of forced labour. The practice is essentially an outcome 
of the Vatan system and it only affects the Mahars and at times the 
Mangs, The duties of the vatandar Mahars are not defined with the 
result that sometimes petty officials ask them to render personal servi- 
ces and do such work which has in no way any connection with their 
official work. Generally they are required to work as message bearers 
of all Govenunent officials, high as well as low, travelling in the Dis- 
tricts ; but at times they have to carry grass for their horses and other 
domestic animals, bring firewood for them, clean and sweep com- 
pounds and do all sorts of work that may be required. 

As a part of the vatan system, they have to render some services to 


1. Bombay Legislative Council Debates, Vol. XXIII, p. 709. 

2. Bombay Legislative Council Debates, Vol. XXIII, p. 710. 

3. '‘Dnyan Prakash,*’ (Marathi), dated 9th January, 1935. 

V 
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the villagers. For instance they have to remove dead animals from 
the villages and sweep and dean all refuse in the village. They have 
also to inform their relatives in other villages at the times of weddings 
and funerals, and in short they have to be at the beck and call of 
the village Patil and Kulkami at any moment. In some places I have 
found that they are refusing to work for the villagers and consequent- 
ly they have to suffer a great deal on account of the social boycott of 
the villagers. Recently a case happened in village Tudil, Taluka 
Mahad in the Kolaba District where the Mahars refused to remove 
the dead animals and consequently they are under social boycott of 
the Mohammadens who are the residents in predominant number of the 
village and who are also the Inamdars of the village. They have 
taken the lands given to the Mahars for cultivation and even 
have gone to the extent of stopping the water supply given to them. 
T}fis is the usual result of their refusal to work for the villagers and 
unless they are very large in number in the villages or they are 
sufficiently self-reliant they dare not refuse to work as required by 
the villagers. 

(d) Advice to Untouchables. Two Mahar families and one 
Chamar family have stressed that in order to bring about their social 
and economic upliftment, the caste Hindus should make a point to 
associate with the Untouchables oft and on, and should make them 
understand the importance of cleanliness and good habits. 

CONCLUSION 

We have discussed so far, the social and economic conditions of 
the Untouchables in Maharashtra and we have also seen how these 
circumstances stand in the way of their uplift. Thus we can very 
easily visualize that in order to assimilate the untouchable classes 
into the Hindu society we require, “ first there is the immediate need 
of removing the disabilities that actually hamper the development 
of the individual by acting as hindrances in the way of better and a 
cleaner living. Second, to enable these classes to appreciate a cleaner 
and more moral mode of life. Third, to accustom the members of 
other sections to a freer social intercourse with these people and lastly 
to undermine and eradicate the exclusivist spirit of caste/'^ 

We have seen that the two important disabilities that actually 
hamper them are the lack of proper provision for water and facilities 
for education of their children. They generally find great diflSculty 
in getting an ample supply of fresh water, because where separate 
wdls for their use do not exist, and in some villages if at all they 


1. Dr. G. S. Ghurye, Aryan Path,'* Feb. 1933, 
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exist they are in very much insanitary conditions and they go dry in 
the summer season, there is always great trouble in getting water for 
their daily use, as they are not allowed to take water from the public 
village wells. This is really a serious handicap in their way of living 
a cleaner life and it also involves great amount of time in getting 
water for drinking purposes. It is essential that they must be made 
to appreciate a cleaner mode of life and this will be done only when 
there is ample provision of water for their daily use. 

The second liandicap under which they are labouring is the 
want of facilities for education. First it must be remembered that 
they have not cultivated to a great extent, a desire for education and 
special attention is required for making them understand the import- 
ance of education in the daily life. There are many difficulties in 
their way in sending their children to the schools. In some village 
schools they are not allowed to mix fully with the children of the other 
caste Hindus. In some i)laces the teachers are found not much care- 
ful about the studies and clean habits of these children and I have 
found many cases in several villages where the untouchable boys have 
to spend two or three years in order to finish the first standard of the 
schools, with the result that most of these boys leave the schools before 
entering the second standard and in spite of their attendance in the 
schools for two or three years, they get no knowledge of the three R’s 
and they are as bad as the other illiterate boys. So mere provision of 
schools in the villages will be never of full use to the upliftment of 
these classes unless they are made to realise the importance of educa- 
tion and they are helped in every way possible to remove the actual diffi- 
culties that come in their way in sending their children to the schools. 
Moreover, special attention is essentially required to see the progress 
of the Untouchable boys in the schools and such cases should be 
brought immediately to the notice of higher educational authorities 
where these boys are deliberately neglected by the teachers. 

Thus we can see that concentration is essentially required on the 
primary object of securing full civic rights for the Untouchables, as 
the right of drawing water from the public wells if they have no 
wells in good conditions and of sending children to public schools, 
without any discrimination being exercised against them. This will 
lead to help these classes to appreciate a cleaner and more moral 
mode of life. Really there are many villages where the caste Hindu 
villagers have better provision of water in their villages, in all the 
seasons of the year, but unfortunately the Untouchables in those vil- 
lages are put to severe handicaps in getting water for drinking and 
washing purposes and in such circumstances it is highly essential 
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that special efforts should be concentrated in all directions, under any 
cost, to see that these unfortunate classes also get sufficient provision of 
water. Otherwise all our efforts and good wishes to see that ** they 
appreciate a cleaner and more moral mode of life will be of no use 
as long as we have not removed these handicaps that are in their way. 
In village schools also there must be an attempt made by the school 
authorities that in addition to the knowledge of simply the three R's, 
there must be created opportunities of imparting discourses on the 
proper ideals of life, of cleanliness and morality and opportunities 
should be created and handled in such a way that these classes come in 
immediate contact with ideas of better and cleaner way of life which 
will help to effect a change in their social environment. This, of course, 
will be successful only when it is done purely in a Missionary Spirit. 

The third thing that is essentially required for changing their 
outlook on life and making them realise to lead the right sort of moral 
and religious life is “ to accustom the members of other sections to a 
freer social intercourse with these people.*’ This will partly be done as 
I have stated above, in the villages where there are primary schools, 
if they are run in the Missionary ways that I have suggested. But 
this much attempt is not sufficient when we have to see that a change 
in the outlook of the Untouchables as well as of the villagers is required 
and besides there are many villages without the primary schools and 
so it will only be possible when opportunities are created in the villa- 
ges where the Untouchables as well as the caste Hindus, assemble 
together for Bhajans, Kirtans, and Pravachans together.” This will 
not be possible, all of a sudden but special attempts should be directed 
in this way, with a small beginning such as assembling together on 
special religious days as Dasara, Sankrant, etc., on which days the 
Reformers as well as those who have taken the responsibility of eradi- 
cating Untouchability, should try to see that freer intercourse between 
these two sections of the society is gradually made, without any trouble. 
This really requires careful handling on the part of the Reformers and 
it will be possible only when it is done, with disinterested motives, 
with real anxiety for their salvation and with love and sympathy for 
these people for their hard lot. 

But all these three things will be possible only when an attempt is 
made side by side to undermine and eradicate the exclusivist spirit 
of caste.” ” For Untouchability is only a flagrant manifestation of the 
spirit of caste. The principle which runs through the whole caste 
system, breathes the spirit of exclusiveness, lays down barriers between 
group and group and culminates in the position of various social and 
religious disabilities on the lower sections. Viewed thus, Untouch- 



THE UNTOUCHABLE CLASSES OF MAHARASHTRA 


173 


ability registers the highest degree of spirit of caste. Removal of 
Untouchability therefore, immediately depends on the disappearance 
of the spirit of caste.” ^ This spirit of caste differentiation is not only 
among the caste Hindus but it is also equally formidable among the 
Untouchables as it can be seen from two recent incidents, one at Shola- 
pur and the other at Sawantwadi. At Sholapur there is a long- 
standing dispute between the Mahars and Mangs of Vairag, a village 
in Barsi Taluka, regarding their right to draw water from a well, 
where the Mahars are asserting their sole right on the alleged caste 
inferiority of the Mangs and the Mangs in return asserting their own 
superiority over the Mahars.^ The other incident which took place 
at Sawantwadi is that one social Reformer invited all the castes of 
the Untouchables on the Sankrant day and he wanted to distribute 
Tilgul to all of them, without observing any untouchability. This 
enraged some of the Mahars as they were not ready to touch tl\e 
Chamars, with the result that the whole function ended without the 
achievement of the real object.'^ Thus it will be clear that the whole 
Hindu society is based upon the exclusivist spirit of castes and what 
is essentially required is to wipe out such spirit by which the castes 
are differentiated and not allow any scope for functions which are 
likely to tend such exclusivist spirit. Nay, on the contrary, the Reform- 
ers should try their level best to substitute such functions by other 
functions so that caste patriotism and caste exclusiveness will be of no 
or of very insignificant imix)rtance and there will be an atmosphere, 
where the i^ple have assembled for a common purpose, for common 
utility and for common salvation for all, irrespective of their castes. 

These four things will be possible only when there is a central 
organisation to fight Untouchability with a net of smaller Committees 
all over the country. There must be Provincial Committees. Each 
Provincial Committee should appoint a small number of persons who 
are sympathetic and who sign a pledge that ** they will work for the 
removal of Untouchability, at least in every Taluka town to carry on 
the programme outlined by the Central Organisation.”^ These orga- 
nisations will have to have an army of workers in the rural parts who 
will encourage the Untouchables to get their rights redressed by persua- 
sion or by any other polite means possible. They should see that 


1. Dr. G. S. Ghurye, “ Aryan Path,*’ Feb. 1933. 

2. ** Times of India,” dated 16th Jan. 1935. 

3. “ Subodha Patrika,” dated 27th Jan., 1935. 

4. Dr. G. S. Ghurye, ” The Aryan Path,” Feb. 1933. 
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“ cases of bad treatment of Untouchables or of refusal to admit their 
children to common schools, differential treatment in Government or 
in Municipal Dispensaries are some of the grievances which they should 
try amicably to settle by private and personal negotiation and persua- 
sion, Failing such polite remedies, the Committee should communi- 
cate with the civil authorities of the place and also inform the Pro- 
vincial Committee about the incidents. The Provincial Committee 
then may decide upon legal action or may confer with the higher civil 
authorities.” ^ Thus “ Untouchability is a sin done by us and we 
must be interested in their cause for the sake of purifying ourselves of 
the taint of Untouchability and doing penance for the sin.” ^ 

Finally, this is a question of national self-interest and it will not 
be possible for us “to realise our National aspirations” nor “our 
country can ever hope to make her place among the Nations of the 
world.” “ It is to be remembered that National decline has its origin 
in the oppression of others, and if we Indians desire to achieve Na- 
tional self-respect and dignity, we should open our arms to our un- 
fortunate brothers and sisters of the depressed classes and help to 
build up in them the vital spirit of human dignity. So long as we 
have these large classes of the Untouchables in this country, we can 
make no real progress in our national affairs, for this requires a high 
moral standard ; and this is unthinkable where the weaker classes are 
unfairly treated.”^ 

“ This work is bound to be slow and can only be achieved by 
strenuous exertions for giving them education and finding for them 
honourable employment in life. And it seems to me that, in the 
presait state of India, no work can be higher or holier than this. I 
think that if there is a question of social reform more than another 
that would stir the enthusiasm of our educated young men and inspire 
them with an unselfish purpose, it is this question of the degraded 

condition of our low caste What the country needs most, at 

the present moment is a spirit of self-sacrifice on the part of our 
educated young men and they may take it from me that they cannot 
spend their lives in a better cause than raising the moral and intel- 
lectual level of these unhappy low castes and promoting their general 
wdl-bdng.* 

M. G. Bhagat. 


1. Dr. G. S. Ghurye, The Aryan Path,” Feb. 1933. 

2. Mahatma Gandhi, “Harijan,” dated 20th April, 1934. 

3. Lajpat Rai, “ The Arya Samaj,” p. 232. 

4. G. K. Goldiale, Hi$ Speeches and Writings, pp. 901-902, 



Notes 

FIVE VALA CX)PPER PLATE GRANTS 

[Note :In Vol. Ill, Part I of the University Journal there appeared a 
paper on Five Vala Copper-plate grants, submitted by Mr. A. S. Cadre, M.A., 
Mr. Dines Chandra Sarkar, M.A., Premdiand Roydiand Student, Calcutta 
University, has submitted a note thereon and the note is published below 
together with the reply of Mr. A. S. Cadre.] 

NOTE OF MR. SARKAR 

Mr. A. S. Gadre has edited five copper-plate grants, found in the 
course of excavations in Vala, in a paper which was originally read 
before the first Bombay Historical Congress in 1931 and has now been 
published in the Journal of the Bombay University, Vol. Ill (July 
1934), pp. 74-91. I have carefully examined Mr. Gadre’s reading of 
Grant I which belongs to the Garulaka Maharaja Varahadesa and is 
dated in the Gupta year 230 ( — a.d. 549). There are unfortunately 
several mistakes in the reading of the inscription. 

1. The last word of line 1 has been read as (a*) tula; the 
facsimile however clearly shows kula. 

2. In line 9, Mr. Gadre reads gunabhusanam-Krtata- yuga, and 
suggests in a foot-note to correct the passage as bhusanah Kr. The 
w-like symbol above K in Krta is undoubtedly a jihvamutrya and 
Krtata-yuga is obviously a misreading for Krta-yuga. 

3. In line 15, Gadre has read yath- asminn- eva samikraste 
where the word valabhi has been omitted before the last word which 
is to be read as Samnikrste. 

4. In line 22 has been read paripala- yitavyas-c-eti. The correct 
reading however is undoubtedly paripalayitavyas- ca. 

I am afraid, there are also inaccuracies in the reading of the other 
four grants ,(e.g., see line 26 of Grant IV where dayo has been wrongly 
read as dayataya). It is, therefore necessary to request Mr. Gadre 
to correct the inaccuracies that have unfortunately aept in his read- 
ing of the " Five Vala Grants.” 

Mli; GADRE’S REPLY 

It gratifies me to note that scholars like Mr. Sarkar are taking 
interest in such articles and indeed the object of publishing facsimiles. 
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for the benefit of students of Indian Epigraphy, is fulfilled. I mysdf 
was aware of some misprints in the text which were mostly due to 
inexpert proof-correcting and also to the fact that the text sent to press 
was a copy made from my original MS. by my clerk. I had read the 
grants from the original plates and not from the facsimiles. Though 
the original plates are in a very bad state of preservation, the blocks 
of the facsimiles are indeed very nicely executed and do credit to the 
printers. In some places indistinct letters in the original become dis- 
tinct in the prints, e.g., in I. 17, II. 3, II. 24. In others what was 
clearly traceable in the original is seen indistinctly in the copy, e.g.^ 
II. 2, II. 12, 13. In the facsimiles some vowel marks and anusvaras 
though faintly traceable in the original cannot be seen. Thus many of 
the so-called misreadings can be accounted for. Besides the misprints 
are too insignificant to take notice of. Such misprints do occur even 
in the standard journals. As the corrections are mostly obvious and 
do not alter the text, I hesitated to send a list of corrections which I 
would surely have volunteered myself long before if the misprints had 
been serious. Still as a scholar like Mr. Sarkar has taken notice of 
them, and as the Registrar has requested me to give an explanation, I 
send the following corrections. I very much regret even such small 
errors should have crept into a piece of work which surely was expect- 
ed to be as perfect as possible. 

In the following corrections I have used the Roman script for 
transliterating. The Roman figures stand for the grants published 
in B. U. Journal, Vol. Ill, pt. 1 and the ordinary figures indicate the 
lines in each grant. 

I. 1. 1 still hold my original reading varhsetula, Mr. Sarkar*s read- 
ing of for gives no meaning and is not in conformity 

with the text of similar phrases in other grants. This so called 
ku may be contrasted with the same letter to be found three times 
in line 13 of the same grant. 

I. 7. Read sra(i)ta ioT srita, 

1. 8. Read g{i)ri for irl 

I. 9. Read bhushafuih-k]rita for bhUshamuimkptata. 

I. 15. Insert Valabhi before sannikfishte. 

I. 17. Read dakshitiena Gokshi for dakshi\^em Go]kshL 

I. 21. Read sdmdnyam for sanmmyam. 

I. 22. Read paripalayitavyas = cha for paripalayitavyai = ch 

11. 12. Read [id dharmmardd\ymam for 

tu dhmmmaddyandm. 

n. 13. Read it*drdtupa]kska for t-aratipaksha* 

II. 28. Read vamSajair = myair = v = dmtydni instead of vatHsajair 
= anyair == vd anitydnu 
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IIL 1. 
III. 6. 
III. 10. 
III. 21. 
III. 24. 
III. 27. 

III. 29. 

IV. 15. 
IV. 25. 
IV. 26. 

V. 26. 
V. 31. 
V. 35. 
V. 43. 


Read Maitrakat^arh (?ia) m^atula for Maitrakdi^dm^atula, 
Insert dhairyya after sthairya. 

Read '*gdmikair = for gdmikair = ggut^if^. 

It may be even read Yaksha-ki (u)ra as the facsimile would show. 
Read Amaddsa-putra without brackets. 

Read kskiti for kshitti. 

Delete cha after Sdmdnyam. 

Read '"pitko for pitko. 

Read k$hiHssa($a)rit for kshiti-sarit. 

Read ddyS for ddyatayd. 

Read $sa{sa)chcharitd'' for sahchdritd. 

Read prdianii for prdsemu 

Read ° taila^nimittaya for taiUddy-arttham. 

Read svargge[t\ishthati for svargge[modeta]. 



Reviews 

Law and Justice in Soviet Russia. By H. J. Laski. (Hogarth Press, 

Is. M.) London, 1935. 

The Hogarth Press has done valuable service in asking Prof. 
Laski to contribute to the " Day to Day Pamphlets ” one on Law and 
Justice in Soviet Russia. It is a well written account by one who is 
a foreigner to Russia of some of the characteristic features of the 
administration of law and justice in the Soviet Republic. The most 
interesting part of this popular leaflet is the chapter on Prison treat- 
ment and Reform in post war Russia. To most people the word justice 
ordinarily suggests the ideas of law and punishment. Civilised man is 
still obsessed by the retributive theory of punishment— an eye for an 
eye, a tooth for a tooth. We have been for the last hundred years 
busy with the work of prison reform and plans for improving the 
machinery of Criminal Law and Procedure. We have sometimes for- 
gotten that the conditions that governed criminal procedure and the 
treatment of prisoners are a reflection of the general moral standards 
that are operative amongst us, As Housman has observed “ We can- 
not afford to humanise our prisons, while we will not afford to huma- 
nise our slums.” It has been reserved for Bolshevic Russia to experi- 
ment on more human principles in the matter of prison reforms and the 
treatment of criminals. The account of prison life in Russia that Prof. 
Laski gives calls for attention. He observes that the principle that, as 
Society is to be regarded as partially responsible for crime, the object 
of punishment should be reform, has had remarkable consequences 
in the social life of the Bolshevic Republic more or less unknown in 
other countries. Amongst the consequences he says, “ The first is the 
direct interest of the judiciary in the penal system. The seomd is the 
insistence that the prisoner must lead a full and self respecting life 
from which the inference is drawn that, since work is the basis of self 
respect, the prisoner must work for wages at tasks similar in character 
to those of normal industry. The third is the high degree of self- 
government characteristic of Russian prisons — The final principle 
is the effort, throu^ the creative organisation of Msure, to prevent that 
deterioration of character which seems so frequent in normal prison 
population through deprivation of the habits and opportunities asso- 
ciated with normal social conditi(m” 
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Laski describes prison life in Russia in some detail. All prisoners 
do normal industrial work and receive wages. They have the right to 
a vacation. They receive visitors. There is no censorship on the 
letters that they write and receive. They can smoke when they are not 
working. They are’ not prevented from talking with other prisoners 
or with the warder. The use of leisure by the prisoners is considered 
as vital as the use of the working day. Wireless, classes in cultural 
and vocational subjects, gymnastics, books, dramatic performances, 
concerts both for and by the prisoners, a prison newspaper are all 
universal features of prison life. Some attend classes at the University 
and go to and fro with no fear of their running away. “ The impression ” 
says Laski, “ I had was the quite definite impression that those with 
whom I talked would return to the world far more fitted to cope with 
its problems than before. They had not been disciplined into machines. 
They had learnt the value of regular labour. They had not begn 
made to feel that they were cut off from the outside world.” 

Bolshevic Russia has been often looked upon, even by those who 
have made an honest endeavour to follow sympathetically the new 
experiments in social living, like Mr. Stanley Jones for instance, as 
anti-religious and anti-Christian. Let us remember that it is a Chris- 
tian society as represented by the civilised nations to-day that is used 
to the methods of solitary confinement and the silence rule in prison 
life, that seeks to break the will of prisoners with the help of Christian 
chaplains, and endeavours to sanctify its un-Christian treatment of 
prisoners by supplying religious instruction to them through sermons 
and tracts. It has been reserved for an anti-Christian government like 
that of Russia to experiment on Christian lines and to treat the crimi- 
nal as a personality with intrinsic worth and calling for human treat- 
ment even when he is driven into unsocial or inhuman actions. The 
disappointing fruits of our penal code and prison administration are a 
striking evidence to the working of nemesis. “ With what measure ye 
m^e, it shall be measured to you again.” It has been reserved for 
Bolshevic Russia to insist that even the worst criminal should be treat- 
ed as an end in himself, and with a view to his future restoration to 
a life of useful citizenship, to act upon the belief that we have no right 
to sit in judgmoit upon a fellowman, to recognise our corporate res- 
ponsibility in the making of the criminal, and to build a system of 
institutions which recognise the intrinsic worth of every human soul. 

P. A. Wadia. 
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Race and Economics in South Africa. By W. G. Ballinger. (Hogarth 

Press, pp. 67. Is. 6d.) London, 1934. 

The pamphlet under review is a valuable addition to the series of 
Day to Day pamphlets through which the Woolfs are trying to con- 
centrate piiblic attention on some of the most important problems con- 
fronting the world to-day. The writer Mr. W. G. Ballinger has been 
in South Africa since 1928 working as Technical adviser to the African 
Trade Unicwi movement and can therefore claim the authority of 
intimate personal knowledge of conditions affecting the natives of 
South Africa. 

According to the census of 1931, South Africa had a population 
of 1-8 millimi Europeans as against a population of 4-7 African natives. 
It is interesting to note that the natives have either in tribal or private 
ownership only 9 per cent, of the land of the Union ; while the other 
nine-tenths is either in European ownership or is reserved for Euro- 
pean ownership. The Colour Bar Act of 1926 excludes natives from 
skilled and semi-skilled occupations on the mines while the operaticai 
of the Masters and Servants Acts which render Trade Union activity 
illegal for natives, and the exclusion of the natives from the operation 
of the Wage Act and the Industrial Conciliation Act have the same 
effect. The Appr«iticeship Act of 1922 operates in the same direction, 
since in practice the inclusion of an education qualification for an 
apprentice rules out natives for whom educaticmal facilities are not 
provided. It is estimated that at the present time 1,100,(X)0 native 
children are receiving no education whatsoever ; for the 300,000 who 
are being educated the sum of £2 3s. 6d. per capita is spent by the 
state, as against the sum of £25 13s. per capita for the 384,000 Euro- 
pean children for whom education is provided. It is not only legisla- 
tive enactment specifically designed to control his economic freedom 
which closes the road to advancement for the native ; that road is also 
barred by the operation of the pass laws, e.g., in the Transvaal, every 
native has to carry at least three documents always in his purse, his 
labour service orntract or monthly pass, his poll-tax receipt, and his 
travelling pass ; if he move abroad after 10 p.m. a night special pass 
must also be carried. Failure to produce any one of these on the 
demand of a police ofiker means immediate arrest. Needless to say 
these vexatious obstacles to economic and social improvement produce 
irritation ; but the expresaon of this discontent is rigidly controlled by 
the operation of the Riotous Assembly’s Act which does not. discrimi- 
nate between agitaticm for better conditicais of living and sediticm and 
tends to identify the expre^on of native grievances with incitement 
to ill-feeling between black and white, whidi is an offence punidiable 
by banishment. Pditically, of course, the policy of differentiation 
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finds full expression. In the Transvaal and the Orange Free State 
the native is not eligible for the franchise. In the Natal his eligibility 
is subject to a large number of restrictions while even in the tradition- 
ally liberal Cape Town Province the native no longer enjoys even on 
paper the same conditions for eligibility to the franchise as his Euro- 
pean colleague. The South African Senate contains 4 nominated mem- 
bers who are supposed to reflect the reasonable wants and wishes of 
the coloured races of South Africa. But it is significant that the four 
special senators have counted for nothing in the history of the stream 
of legislation which since 1911 has raised one barrier after another to 
the economic advance of the native. The Permanent Native Com- 
mission appointed under an Act of 1920 to advise Government on 
matters affecting natives has been quite disappointing and European 
and native alike tend to regard the Commission as a department of 
the Government in power rather than as an independent body entrust- 
ed with the safeguarding of the future of the native. The same Act 
of 1920 provided for the summoning of an annual conference of native 
persons and bodies representative of native opinion to discuss pro- 
posed legislation affecting natives ; but it may be noted that actually 
it has not been summoned every year. Provision is made for the 
residential segregation of natives within the Urban areas, while there 
exist in rural areas large native reserves. In these areas some attempt 
is made to provide a medium for a degree of self-government by mak- 
ing provision for the establishment of local councils. In the largest 
of the Union’s native reserves, the Transkeian native territories, there 
exist not only local councils but a central council or somewhat mis- 
named as Parliament commonly known as the Bunga. It may be 
noted, however, that as regards native advisory boards in towns as 
well as native advisory councils in rural areas official chairmanship 
stultifies discussion and prevents these institutions from being real 
training centres for self-government. Even the Bunga has the chief 
magistrate as chairman and its recommendations are subject to revi- 
sion by a magistrates’ council. 

Against this background the author presents a fascinating econo- 
mic problem in progress. The town wanted cheap industrial labour 
while the country-side wanted to retain the natives to work its farms. 
This economic fact accounted to some extent for the antagonism be- 
tween the predominantly English speaking and industrialist Urban 
South African party as against the Dutch speaking predominantly 
rural Nationalist party. Now, however, the position is changing. 
The economic depression and changing times have resulted in many 
a European skilled worker falling into the ranks of the unskilled ; 
while technical progress which makes for increasing substitution of 
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skilled by unskilled worker and the peculiar fitness of the African 
native for aiding in mass production are both menacing the white 
workers of the towns with the competition of the low-paid African 
native. At the same time it is obviously impossible, despite the 
sentimental strength underlying racial prejudices,’ to replace the pre- 
sent African employees with whites who would expect a very much 
higher payment ; nor is it possible to do away with the 4-6 millions 
of natives who form the predominant population of the Union. More- 
over, the dominant industry of the Union is gold mining and with the 
uncertain future of gold. South Africa might at any moment be forced 
to look to the exploitation and sale of its resources within itself for its 
living. Under the circumstances it is evident that the solution lies in 
a rise in the standard of life of the African workers, the removal of 
the obstacles that prevent their economic advance, and the formation 
of a labour party and of trade unions which will include both white 
and coloured workers. Whether such a solution will eventually be 
reached or whether the future has in store for the Union a violent 
upheaval that might shake its economic, political and social struc- 
ture to its foundations is more than what one can attempt to pro- 
phesy. At any rate the pamphlet under review is both interesting 
and thought-provoking and needs study particularly by readers in this 
country who in their pre-occupation with their own grievances do not 
seem to pay much attention to the much more distressing and per- 
haps more hopeless problem of the South African native. 

V. K. R. V. Rao. 
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“MOVING AXES FORMULA 
IN THE m-DIMENSIONAL SPACE." 

By 

G. S. MAHAJANI. M. A. Ph. D. (Cantab.) 

Fergusson College, Poona. 

[ The present article is suggested by an attempt to generalize 
the result in the following example ; — “ A quadric surface whose 
equation relative tp fixed axes is at any instant 

fiwc® + 6y* + C 2 * + Zfyz + 2gzx + 2hxy = 1 
is of invariable form, but is rotating about the origin with the 
angtilar velocity {p,q,r). Prove that 

^“2 (g q—h r) etc ; etc ; 
a 

df * 

{b — c)p+gr—hq etc; etc; 

Deduce the Ck>nditions that the surface should be of revolutioa” 
[ Lamb’s Higher Mechanics, Page 88. ] 

1° Let the ( orthogonal ) Cartesian Co-ordinates of a point P 
in the »-dimensional space be ( ari, Xi, xj, . . . Xn) 
as rrferred to the moving frame of reference O — x\ xj jc» . . Xn, 
and let the co-ordinates of a neighbouring point Q be 

( "b dX\, Xi dx<i, ... Xn “F dXn'). 

We may regard the following as an axiomatic truth : — 

Actual velocity of P = Velocity of P relative to the moving frame 
+ the velocity which P would have in common with the 
frame, if rigidly connected with it. 

TTie latter part consists of two parts, — ^that due to the transla- 
tional motion of the frame, and the part due to its rotational motion. 

With obvious notation we thus have — 

(jtb x>, X%, . . Xn)=^—{ Xb **, Xs . . . Xn) 

+ ( «oi, Uoi, KoSi • • • Won) 

+ Rotational contribution. 

Note here that the above equation is a brief way of writing n 
separate equations, one for each component 
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2^ To find the Rotational Contribution : Let now O be 
fixed and let PQ be irigidly connected to the rotating frame 
0^1, Xfi . . Xn. We make use of the principle that — 

The relative velocity of two points P and Q of a rigid body is at 
right angles to the line PQ. 

Symbolically this means 

duidxi'^du^ dxi'\’ . . -^dundxn =0. 

Let us adopt henceforth the usual ‘ summation convention ' 
that whenever a linear suffix appears twice in a term that term is to 
be summed up for values of the suffix 1, 2, . . n. The above 
then becomes 

dur dXf = 0 

u e. —^dxsdxr ~ 0 
C/*s 

, Since, however, the result is true for all values of dxr, dxt, we 
must have the several coefficients zero. That is : 

_0 f=l, 2, 3,. ..w |j 
dxr ' \» equations. ) 


and 


Sur ■ ^ 

ix» dXr 


0. 


( ns = 1, 2, 3, . . n 
rTs , 

( "Cs equations ) 



From I we conclude that Ur is independent of Xr. 

Next, consider any one equation of the II type, 

=0 

dxs dXr 

Differentiate this with respect to one of the variables present, 
say Xt , and we have 

S/ dUr dus \ F^Ur ■ ^Us 
Sxs ' dXs dXr / dxrdxt ~ ® ■ 

But “0 virtue of I, 

&Xs 


We simply have 

S^Ur „ « every pair ns 1 
dx^, > ri=s J 

Next, differentiate the same result 
0 

dXt dXr 


III 


with respect to any one of the absent variables, say xi. 
we get 


And 
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"moving axes formula in the m- dimensional space” 

For any pair (y, s) IV represents («- 2 ) equations; there are 
"Ca such pairs. Hence the number of separate equations in IV is 

(m-2) 

Further, the number’ of different variables of thetype .^ 

VXs CXt 

are in all 

«. «=(«“- 2). «C2 

Le. we have as many linear equations as we have the number of 
different variables. Each equation is simply a statement that the 
sum of any two of the variables is zero. The conclusion, therefore, 
is forced upon us that each is zero. 

i.e. 

dxs dxt 

Thus we conclude that there cannot be in the expression for \ir , 
terms of higher than the first degree in xs , xt etc. 

We may write therefore — 

Ur = t*)#r x$ 

where 0)5^ are constants depending upon the rotation of the frame. 

In virtue of IV above we must have 

ti)sr + = 0 . 

3 ^, Taking into account the translational motion of O, the 
formula for the velocity component of a point rigidly connected 
with the frame becomes 

Ur Uor "t* (Osf Xs , r ^ $ . 

If the point itself has a motion relative to the frame then the most 
general formula is given by 

ut at 

*.* (Oir “h ~ 0 
we have (Ou » (1)22 =® <033 = . . = 0 
Hence we may not have the restriction r ^ s in 

Ur = Uor + «)»r X$ . 

The number of constants tUsr {r s) is ”Ca , and exactly equals 
the number of the co-ordinate planes of the frame O—XiXaXt.-Xn. 
We deifine that — 

Ww-are the components of angular velocity, perpendicular to 
the co-ordinate places 0-XsXr. 

4 ®. As a particular case if the frame has <Hily roti^ooal 
movement then 

Ur = Xr+ Wir X, . 
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and if the point is actually fixed, thwi its velocity rdative to the 
frame is given by 0 = ir + Wir x, 
or Xf (Ofj x$ • 

S*^. Application. To find the conditions that a quadric surface 
in the dimensional space should be one of revolution. 

Let the equation to the quadric be 

"aP *a*p = 1 . {a, p = 

Let Wjf be the components of the angular velocity with which 
it is set rotating about its frame O—jri xs .. which is fixed. Im- 
pose the opposite angular velocity Wr*, so that the quadric is brought 
to rest, but the axes are now set rotating with ©ri. Then the velocity 
of any point ( x\, xt, . . Xn) on the quadric relative to the axes is 
given by the formula obtained in 4® above viz : 

V " • 

Differentiating the equation to the quadric 
"aP *a *P “ ^ 

we get 

“aP *. + *« ) - 0 

and substituting for we get 

‘*aP *a *P -f ®ap ( “sa *s *p + “sp *a ) - 0 

Now in the term x^ each suffix occurs twice and 

is therefore a ‘dummy’ suffix as we have to take summation over 
all the values from 1, 2 . . n. Hence a dummy suffix may be re- 
placed by any other dummy suffix. Thus writing Y for a and « for s 
the term becomes 

®YP ®aY *a "^p . 

Similarly, the term x^ may be written as 

"Ya “PY *p *a . 

TTius we get 

( ‘*«p + ®Yp “aY + ‘*Y« ‘^PY ) = 0 

And since this result is true for all the points of the quadric, (which 
are infinite), it follows that the coefficient of each term ■> 0 

ie. ‘^ap+'^Yp “aY4- VpY» 0 
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Remembering that 

atui u>^ - 

We may write the above as 

= ®aK “"Tp + "'Yp’^Ta . } V 

^ These are equations. ) 

Now if the quadric ~ ^ 

be a surface of revolution we must be able to choose the angular 
velocity ( u>^ ) in such a manner that the rotation is about the 
axis of rotation, — in which case the quadric would maintain an 
invariable orientation with respect to the frame O— ** . . *«. . 

t. e. for a suitable choice of ( (>><r) 

"aP - 0 

I. e. ^ «Yp - 0 } VI 

( "Cs + w ) equations. 

All the equations, however, are not independent. For, if we 
consider just those n equations in which a & P are equal, we 
have 

dll ~ nv Wy • (l*f tOy 2(7 v« (Oy* ■■■0 
11 h + h ii*” .11 ii 

= 2 ^ 0 

das » 2 Oy^ u)^.^ ^ Q 


Onn = 2ay^^y^^Q 

Adding these up and remembering that (O^j+Uir = 0, we have 
dll + daa + daa + • • "i" 3nn * 0, identically. 

The number of independent equations in VI is only 
i.e. "Ca + w -1. 

now there are "C, components of the angular velocity of the type 
( w.r ). Eliminating these from the "Ca+w— 1 equations in VI, we 
shall get, in general, ( «— 1 ) independent conditions in order that 
the quadric 

«,a V - 1 

be a surface of revolution. 
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6°. Particular case : Lamb’s example in three dimenaons. 

We have 

“Ya 

( a,P = 1. 2, 3 ). 

Writing the equations separately we get 

dn “ 2 ( flia Wai + flu 0)31 ) , etc ; etc ; 
and d>s “ ( <*31 «)is + an 0)33 ) + ( <*31 <«>i 3 + <*33 ^33 ), etc ; 

Now writing as usual 

fl^p Xg s ax® + + C 2 ® + 2 fyz + 2 gzx + 2 hxy = 1 

We have 

On = a , an — b , an = c 

On — an »■ /, ^31 =fli 3 — g , an = « 2 i A . 

Further, in conformity with the usual notation for the angular 
velocity we write 


0)28 * 

— 0)32 

= 0)1 

0)31 » 

- (*>13 

= 0)2 

0)12 « 

— 0)21 

•** 0)3 


And we obtain exactly the results given by Lamb viz : 
d = 2 ( gtoj — Au) 8 ) etc ; etc ; 

/ = ( 6— c ) u)i + ( gu)3 — htut ) etc ; etc. 

Proceeding to obtain the conditions for the quadric to be of 
revolution, we have simply to write 

0 = 6 = c»/ = g= h - 0. 

It is easily verified that 

a + 6 + c = 0 identically. 

1 e. ( a+ b + c) is an invariant for the change of axes. 
Eliminating Wi, «2, 0)3, from the five independent equations we 

get two independent conditions thus : — 

gti)2 — AiOs = O') 

Au )3 — fv>i * 0 r 

/<Dl - gus — Oj 
• « J£l - JUl. 

•• /■> g'l ~ A-i 

whidi ^ows that the axis of revolution has its direction cosines 
proportional to (y » ^ ' x) ■ 


d CL 

JJLV « VjJl 

0 ) ' I (0 /\ 

IXV + V|JL»» 0 
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\e. 


Next from / = 0 we have 

( 6 — c ) 0)1 + 

I - 

b — c n 


f 


i - a 
8 


8 h 

1 - J_| =0 

8 h 

, _ f 8 _ 
h 

== a - , by symmetry 


8 h 

0)] 0>j 


7®. Application to two dimensions. 

fill “ I ^12 “ <*21 ~ h , e7?2 ~ b 

oi)i2 0)21 = 0)3 = u) say 

The equations 

“ap = "Tfa + “Yp “Yb 


a ^ aw *= a %\ 0)21 + <*21 0)21 “ — 2 Aco 

i — ^22 “ <*12 0)12 4 * an 0)12 “ 2Aoi> 

h ^ an = un 0)12 4 - <*22 0)21 == ( a-- 6 )o) 

a ^ b - /i = 0 

— 2Ao) == 0 
4- 2Aci) = 0 
( — ft )u) » 0. 

Notice tliat it becomes unnecessary to eliminate w, and therefore we 
get two conditions, and not one condition (as we might have been 
led to anticipate by the general formula viz. n— 1 conditions). 

Thus the quadric in two dimensions becomes one of revolution 
i.e. the ellipse becomes a circle if — ft = 0 and A = 0. 

Notice incidentally that from 
a — 2Ao) 
ft 2Ao> 
h’^ {a ^ b)w 

^ also deduce that ( a 4- ft ) and ( aft — ) are invariant expres- 

sions for a change of rectangular axes. 

8*^. Summary of results: — 

(1). The motion of the rigid frame of reference 0 — xim xn 
in the a-dimensional ^ace (and hence of any rigid body of 


lead to 


and 


Thus 

yield 


and 
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H dimensions) is specified by two entities u and (■>; where « is a 
vector of translational motion having « components 
Ur, r - 1,2, ^..n; 

and u) stands for the angular velocity which is of the nature of an 
anti-S5mametrical tensor having "Gi components 
(i),r , r,s = 1, 2, 3 . . « 

Wsr represents the component perpendicular to the co-ordinate plane 
0-Xt Xr . It just happens that in the space of three dimensions the 
angular velocity has also exactly three components. In two dimen- 
sional motion the angular velocity has only one component. 

(2). The formula for the velocity of any moving point 
{xi, xt, . . Xh) as referred to the moving frame is 

«r = Xr +«<»•+ Wjf Xj , r * 1, 2, . . M. 

. (3). The conditions for the quadric 

to be surface of revolution, are n— 1 in number, and they are to be 
obtained by eliminating the "Cj components tosr from the equations 

These are "C 2 + n in number, but are only "Cs + n— 1 indepen- 
dent relations in virtue of the identical result that 

fln + <1*2 -|- <133 -f- . . + Onn ~ 0- 

(4) The number of conditions in two dimensions, however, is 
two ( and not one ) since it is foimd unnecessary to eliminate o). 

(5) Rotation in the n-dimensional space, to repeat the state- 
ment for emphasis, is specified by the angular velocity which is an 
anti-symmetrical tensor having "D* components ( t»).r ) each perpendi- 
cular to the corresponding co-ordinate plane 0-Xs Xr. 



A CHAIN OF THEOREMS RELATING TO COLLINEAR 
AND CONCYCLIC POINTS. 

By 

A RANGANATHA RAO 
(Bahauddin CoUtgi, Jtmagad) 

1 . It is well-known that the feet of the perpendiculars drawn 
on the sides of a triangle from any point 0 on the circumcircle are 
collinear. Given four points on the circle, they can be taken in sets 
of three in four ways. We will show that the feet of the perpendi- 
culars from any point O on the circle to the four pedal lines of 0 
with respect to the four triangles are in a line called the pedal line of 
0 with respect to the four points. We may state a similar theorem 
again for five points on the circle and so on. The general theorem 
for any number of points on the circle was proved and developed by 
the writer in the Journal of the Indian Mathematical Society ( Vol. 
XIX. 1932. pp. 267-272 ). The method adopted was by reciprocating 
a particular case of another chain of theorems (Coolidge; A 
Treatise on the circle and the Sphere. 1916. p. 92. Th. 164.) con- 
cerning any number of lines in a plane, the particular case being 
when the lines are all tangents to a parabola. The object of this 
paper is to connect these two chains of theorems by inversion. 
Incidentally, a third chain of theorems is obtained, which seems to 
be new and worthy of notice. 

2. These new theorems may be stated as follows. Let 0 be a 
fixed point and / a fixed straight line not passing through 0. Let 
Ai, As, Aj be any three points on 1. Then, the centres of the three 
circles OAiAs, OAsAj, OAjAi lie on a circle passing through 0. Let 
us denote this circle by ( AiAjAs ). Again, let there be four points 
Ai, As, Aj, A4 on /. The centres of the four circles ( ASA3A4 ), ( AsA4 
Ai ), ( A 4 AiAs ), ( AiAsAs ) lie on a circle passing thfough 0, this 
circle beiitg denoted by (A 1 ASA 3 A 4 ). In general, given n points 
Ai, As, . . . An on I, the centres of the n circles, each associated with 
a set of n— 1 of the n points, lie on circle passing through 0 . 

3. To prove this, we require the theorem concerning any 
number of tangents to a parabola, referred to above. Given any 
four coplanar lines, the circumcircles of the four triangles formed by 
them pass through the Miquel point, which is the focus of the unique 
parabola touching the four lines. The additional fact in which we 
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are interested is that the four circumcentres are concyclic with the 
Miquel point. The circle so defined may be called the centre-circle 
of the four lines. Now, if five lines are given, they can be taken in 
sets of four in five ways and the centres of the five centre-circles are 
again concyclic, giving the centre-circle of five lines, and so on. The ex- 
tension to any number of lines in the plane being assumed ( Coolidge : 
loc. cit. ), we remark that, if all the lines be not of general position, 
but are tangents to a parabola, the centre-circles obtained at any 
stage all pass through the focus. Now, let us describe a parabola 
touching the given straight line / and having O for the focus. The 
parabola may be fixed by one more tangent which may be chosen to 
be an arbitrary line h through Ai. Let h cut the circle OA1A2 in B 
and BAs cut the circle OA2A3 in C. Then BAs, CA3 are tangents to 
the parabola and 0 is the Miquel point of the lines /, /i, BAj?, CAs. 
Thus, the centre-circle of these four lines contains the circumcentres 
of the triangles OAiAs, OA-Aa, OA3A1 and passes through O. Again, 
to these four lines add a fifth, namely, the tangent ( other than / ) 
from A4 to the parabola. The circles (A2A3A4), (A3A4A1), etc., 
become the centre circles of sets of four from the five lines and hence 
their centres are concyclic with O. We may, thus, continue to take 
more points on the line I and by considering the tangents from them 
to the parabola, prove the theorem of art. 2. 

4 . A simple independent proof can also be given by the use of 
polar co-ordinates, if we observe that at any stage, instead of taking 
the centres of the system of circles, we may take the points on these 
circles diametrically opposite to O. Obviously, these may be proved 
to be concyclic, in turn. Let O be the origin and the line from 0 
perpendicular to / be the initial line, so that the equation of / may be 
written r cos 0 =* p. Let the points At be given by (p sec a*, a*- ). 
Then, the equation of the circle OAi A2 is 

p sec sec ^2 cos ( 0— ocj— 

which shows that the point on this circle diametrically oppoaite to O 
has co-ordinates 

( p sec cLi sees, on + as ). ■ 

Similarly writing down the co-ordinates of tlie points diametrically 
opposite to O on the .circles OAj A3 OAj Ai ^ we easily verify that 
these points lie again on the circle passing through O and whose 
equation is 

r *=* p sec ai sec at sec at cos ( 0— ai- as- as ) 

The proof of the general case is now obvious and the theorem is 
established. 

5. Now, invert with 0 as centre. The line / and the points 
Ai, Aj, As, are transformed into a circle L through 0 and points 
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fli, «8. on L. The circles OAiAj, OAjAs, OA3A1 go over 
into the sides of the triangle a\ at. A diameter of a circle being 
orthogonal to it, the point on the circle OAi A* diametrically opposite 
to 0 is inverted into the foot of the perpendicular from 0 on the side 
Ai As. Thus, the dieorem proved above shows that the feet of the 
perpendiculars from 0 on the sides of ai at at are collinear. Again, 
the point diametrically opposite to O on the circle through the points 
diametrically opposite to 0 of OA1A2, OA2A5, OA3A1, inverts into 
the foot of the perpendicular from 0 on the pedal line of 0 with 
respect to a\ a% a%. Thus, again, from the theorem of art 4, it follows 
by inversion, that given four points a\ at a% 04 on a circle through 0, 
the feet of the perpendiculars from 0 on the fdur pedal lines of 0 
with respect to at a% «<, at at a\, etc., are collinear. The general 
theorem for n points on a circle is clearly seen to be true by suc- 
cessive inversion. 

» 

6. We may also obtain other results by inverting the theorem 
of pedal lines, if we choose the centre of inversion to be an arbitrary 
point on the circle. The following is easily proved. Let A, B, C, D 
be any four collinear points and O any other point. Then, the circles 
through D, O orthogonal to the circles OAB, OBC, OCA cut them 
respectively in three points l 3 dng on a circle passing through 0. 
Let us denote this circle by D ( ABC ). The theorem that the pedal 
lines of each of four concyclic points with respect to the remaining 
three pass through a fixed point, gives on inversion the theorem that 
the circles D (ABC), A (BCD), B (CAD), C (DAB) are coaxal. 
The result of taking any other point of the plane as the centre of 
inversion is not so elegant or interesting. 



RESISTANCE OF A GENERAL ELLIPSOID MOVING 
IN A VISCOUS FLUID. 

By 

D. K. SEN. 

Pajaram CoUege, Kdhctfmr. 


In a paper published in the Proceedings of the Benares Mathe- 
matical Society, Vol. If 1920 , 1 had tackled the problem of uniform 
motion of an ellipsoid of revolution through a viscous fluid and had, 
by considering the complete equations of motion, derived the condi- 
tions of fluid motion and the expression for the resistance experienc- 
ed by the spheroid. My object in the present paper has merely been 
to deduce an expression for the resistance to uniform motion of a 
general ellipsoid (having small ellipticities). For this purpose I have 
taken the results of my previous paper as guides and employed the 
method of polynomials in obtaining the solutions to the complete 
equations of motion. I intend to obtain a more satisfactory form of 
the solutions in a subsequent work and here I have only to express 
my thankfulness to the late Dr. Ganesh Prasad who had directed my 
attention to these problems. 


Let the equation of the ellipsoid be 


+ ^ 4- ?- = 1 

.,2 


d ' V‘ ' ^ 

where ay bye, and let ei, so, 63 denote halves of the squares of the 
eccentricities of its three principal sections. If 
P" = ^ -f -f z\ 
then this equation can be put as 




( 2 ) 


approximately, upto terms in first degree in and es. We shall 
consider the case when si and e, as well as ka are small quantities, k 
standing for ( velocity )/2 v for the solid. 


To start with, let the ellipsoid move parallel to the x-axis with a 
uniform velocity U. Obviously the expressions for the component- 
velocities M, V, w, and pressure p of the fluid motion for an ellipsoid 
differ from those of a sphere in possessing some additional terms in- 
volving the e's. Following the method of polynomials we assume 
ffiat these additional terms for u, v, w are of the form 
Sa,P-«, 2c«P-« 


( 3 ) 
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respectively, where the a*s, b's and c*s are functions of x, y and z, and 
each summation extends over a finite number of terms only. 

Now, the corresponding terms as obtained by me for the motion 
of an ellipsoid of revolution (having the longest axis 2a for its axis 
of revolution) when simplified of exponential factors, are (loc. cit.) 

^ 5 P 20P* 20 P®^^^ ^ inp6’’“9 P^/ 


\4 4 P*^-* 


t^®^3-LV-5pj-^p+4p-i; + ^ Vi P7"7 pi/J 


4 p7 4 p»> 


,, r/ 3 a 3 a* . 9 an , , ASa’ 21 a^M 

respectively. And since x^ = P'~ ^—a?, these lead ns to assume that 
for the general ellipsoid 

Sa„ P-” = Ai P-’ + (A3+ An / + A, 2 2®) P-’ + (Aj+A,, /H-Asj z')P-‘ 

+ ( A71 /+A72 z'^ + A73 y*+Au z*+A,, / 2^ ) 9-^ 

+ (A»iy+A,2 2HA,3y 2^) P-* . . . . ( 7 ) 

P-” = jry [Bj P-"* + Bj P-* + ( B7 + B71 / + B;2 2* ) P-’ 

+ (Bny + B«2r") P-* ] . . . . (8) 

lc„ P— = xz [CaP-’ +Cf, P-‘+(C7+C7i/+C72 2^) P-’ 

+ (C»i/+C»2 2')P-” ] . . . . (9) 

These assumed values of «, v, w have to satisfy the following 
conditions 


(i) the equations of fluid motion ; 1 

(ii) « ~ t/, = 0, m; = 0 on the ellipsoid ; and . . . (10) 

(iii) « = 0, t;«=0, «(; = 0 at infinity. J 

It is easy to see from the form of the values assumed that the 
third condition is fulfilled. It remains therefore to determine such 
values of the constants as ^all be in accord with the first two condi- 
tions. If /> be eliminated from the hydrodynamical equations of 
motion by cross-differentiation, we get 
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and |«+|?!+|?! = o (13) 

dx dy cz 

We substitute the assumed values in (11), (12), and (13), replace 
wherever it occurs by (P®— simplify and equate the coeffi- 
cients of similar terms from both sides. As the result thereof we 
obtain twenty independent equations involving the twenty-nine un- 
known constants introduced above. In all these calculations terms 
in second and higher degrees in k and the s's have been neglected. 
For the remaining nine equations we turn to the second condition of 
(10) ; that is we put u = and P = the right-hand side of 

(2), and equate the coefficients of similar terms as before. Thus we 
arrive at just the sufficient number of equations which lead to the 
following values of the constants : 

^3 = 1 f/aMsi + eo); 

5 0 

€ 

Avi= ^Ua {ti + s-i) ] Ai= — ^ Wz* (ej + es); 

^31 = - (37 si + 7 63);ylr,2 = - 2I Ua^ (7 a) + 37 s*); 

An = f Uo^ (7 61+82); A72*==J Ud* (8i + 7 82); 

Am = j Ua^ e,; = Wz* e,; Am^Aj.+Au; 

91 91 

Avl Ud 61; Ay2 == Ud 62; A.y3=A9l+Ay2 . . (14) 

4 4 

jBs = Cs = — ^ f/fl ( 81 + e. ) ; 

B3 = |) Ud^ (17 61 + 7 ej); C, = ^ Ua^ (7 6, + 17 e^); 

Bi= -^4 ud ( 3 8 i + £2 ) ; C? = •“ I Ud ( 6i+ 3 C2 ) ; 

B-a = Cn’^ - ~ Ua^ £i; = - ip Ua^ e^; 

4 4 

Bill — Cji = ~ Ud 81 ; Bas — ~ Ud ni . . . (15) 

4 4 

These conditions determine the state of fluid motion due to the 
uniform translation of the general ellipsoid along the x-axis. Let us 
represent the results by 

U‘‘Ufi{x,y,z,a,ti,S2) + U<l^i{x,y,z,a), . . . (16) 

v = Uf2{x,y,z,a,ei,ei)+U<hix,y,z,a), . . . (17) 

u/ = Uf3{x,y,z,a,ei,ii) + UH{x,y,z,a), . . . (18) 

where the <^’s denote the results for the sphere and the /’s the addi- 

tional parts for the ellipsoid. Using these values of u, v, w, we find 
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that the resistance experienced by the ellipsoid is parallel to the 
x-axis and is given by 

(l + Jto-I ei es). . . (19) 

This result agrees, upto this degree of approximation, with that 
obtained by C. W. Oseen [Cf. equation (7), Archiv der Mathematik 
und Physik, Bd. 24, 1915, pp. 108-^114], although Prof. Oseen had 
started from incomplete equations of motion. This was expected 
because his equations could give results only upto the first degree in 
k. Further, if the term in ka be dropped, (19) would lead to Ober- 
beck’s result upto this approximation [Crelle's Journal, t. LXXXI, 
1876]. 

Proceeding in the same manner as before we can get, when the 
ellipsoid is moving parallel to the y-axis with uniform velocity V, 


m== 1^/3 (y, 2, 6, 8 ;j,-si) 4 - (y, 2, jr, ^?), . . . (20) 

(y, 2, X, 6, £3,-61)+ (y, 2, X, 6), . . . (21) 

IV ^ Vfz (y, 2, X, h, £ 3 ,- ei)-M^ <^2 (y, 2 , x,h), . . . (22) 

leading to 

F^--6^|iP6(l + J £1~! 63); . . . (23) 


and similarly when the motion is parallel to the 2 -axis with uniform 


speed W, we have 

PF/s ( 2 , X,y, c,-£ 2 - 85 )+ ( 2 , X,y, c), . . (24) 

( 2 , x,y, c,-£ 2 ,-£a)-hfF<^ 5 ( 2 , t,y, c), . . (25) 

Wfi iz, X, y, c — W iz, X, y, c), . . (26) 

and 

F,-- 6 irii.lFc (l-f?Ac+i £‘.+ ! £ 3 ). . . • (27) 


In general, when the solid is moving in any direction with a 
uniform velocity whose components parallel to the x-, y- and 2 -axes 
are U, V, W respectively, the fluid motion can be obtained, upto this 
approximation, by superposing (that is, by adding the corresponding 
expressions for) the values of «, v, w in the three cases given above. 
And the formulas (19), (23) and (27) will denote the components of 
the resistance of the ellipsoid. 

By repeating the process indicated above and retaining the 
terms of the second ( or higher ) degrees in the e's or in ka, we can 
obtain results upto any desired degree of approximation, only that 
we have to add a number of terms at every step and thus make the 
c 
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calculations more elaborate. Symbolically, we can summarise the 
process thus : 

Let 

M = «0+t<i+ Mi + 

V — t)o+ Vi + + 

where uo,Vo,Wo,po stand for the corresponding values for the sphere 
of radius a ; ui,vi,Wi,pi are additional terms of the first degree for 
the ellipsoid, and pi those of the second degree, etc., in the 

e’s and in A ( if necessary ). The number of terms on the right-hand 
side is always finite since they are being added one by one. The 
conditions to be satisfied are ; 

, (i) the equations of motion ; 1 

(ii) M=i/, D* V, on the ellipsoid; r • • • (lOA) 

(iii) « * 0, » = 0, w = 0, at infinity. i 



As «o, Wo, Wo already satisfy the above conditions, and as the 
additional terms are added step by step, we see that the conditions 
(ii) and (iii) are to be replaced by 


(ii) «„=0, = = 

(iii) %=0, 


0 on the ellipsoid, «“1, 2, 3 ... ') 


= 0 at infinity, n = 1, 2, 3... 


^•.(lOB) 

J 


The equation of continuity leads to 

S / \ , d / \ , d 




and the other equations of motion can be suitably modified for 
simplification at every stage. The equation to the ellipsoid is to be 
put as 




. ( 30 ) 



THE RECESSION OF THE SPIRAL NEBULAE 
BY 

K. V. SASTRY. M. Sc. ( Benares ) 

( Commumcated by Prof. V. V. Narlikar ) 


The spiral nebulae recede according to the law. 



Prof. Narlikar* has already diown that this law is the only set of 
relations between the position, time and velocity of a nebula which* 
remains invariant for the Lorentz transformation. We examine in 
this note the nature of transformations for which (1) remains invariant- 
Let us consider the transformation, 

x' ■= /i( x,yfi,t ), y' = fi{ x,yAt ), z' = hi x,y^,t ) and t' = 
ix,y,z,t) (2) 

Let us suppose that this transformation yields 
i'!x' =y'ly'<=i'lz' = Ht' from (1). Then 



It is clear from (3) that if /i, /», /s, h are homogeneous poly- 
nomials in ( X, y, z, i , ) then the degree of each polynomial must be 
the same, say, n. 

. Further if x, y, z, t, are expressed in terms of xl , y' , z', t' then by 
the extended principle of relativity, x, y, z, t, each must be a poly- 
nomial of degree n in x^, y', i!, which will be possible only if «■= 1. 
Hence any linear transformation between x, y, z, t and y', z' t', not 
necessarily of the Lorentz type, leaves the law of recession invariant. 
This can also be easily verified. 


M<Mrc,Jan.26,1935, p. 1«. 
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The preceding argument can be generalized to include the 
solutions where /i,/2,/'8,/4 are not necessarily polynomials but homo- 
geneous functions to which Euler’s theorem of differentiation becomes 
applicable. It is really the postulated invariance of the form of the 
transformation that gives us the linearity. 


If no assumption is made about the forms of /i and/4 one obtains 
from ( 3 ) that log ( fi / f4 ) must satisfy the differential equation 


X + yit + 


0 


the possibility of being a homogeneous function of x,y, z, t has already 
been considered. Suppose now that </» is a function of r and t so that 

dr Bf 

•giving /i // = e ( r't ), where is any function. 

Thus the invariance holds good also for transformations of the form 
^lirlt) ^Arlt) <J's(r//) 


'/e 


t e 


/'e 



A NOTE ON THE UNDISTURBED PLANETARY MOTION 

BY 

D. R. SHARMA, M.Sc. (Benares). 

( Communicated by Prof. V. V. Narlikar ) 

We derive in this paper certain properties of the undisturbed 
planetary motion about the sun. The properties are perhaps trivial 
but probably of sufficient interest to be placed on record. 

Taking a set of rectangular axes in the plane of the motion let 
us denote by ( Xi, o ) the position of the sun at any instant t, the 
position of the planet by {x,y) and its velocity relative to the sun 
by ( M, w ). If (xo, o) is the centre of the eUipse at time t we have 
in the usual notation, 

Xi — Xo = ae, (l) 

X — Xo = a COS 0, (2) 

y = a { \ - ^)^ Sin 0, (3) 

u = sin0/ (l-ecos0), (4) 

V = COS0/ (l-ecos0), (5) 

0 being eccentric anomaly, Choosing any origin and substituting 
M = X X and v = X I where X and t are rectangular co-ordinates 
we find on eliminating 0 from (4) and (5) 

r + ( I — /i't^4'/X)= = K- secVX^ .... (6) 
where sin ^ e and K = n/ \Lla. 

Eliminating 0 and e successively from (3), (4) and (5) we obtain 

Similarly, from (l), (2) and (7). 

( xi — X — vylu ) 

Also n _ SS ( j, - 1 +»,/»)[/ + (,,-,)•]*,. . (9) 
y *i tj 

From (7), (8) and (9) we can obtain expressions for the period T of the 
motion, the area of the ellipse and the constant of angular momentum. 
Thus we obtain the exact relations between the constants a,e,\i of 
the motion and the coordinates and the relative velocity at any instant 
of the motion. 



A SIMPLIFICATION OF EINSTEIN’S EQUATIONS. 

By 

DEO DHARl RAI SHARMA. M. Sc. (Benares) 
and 

Prot. V. V. NARLDKAR. BENARES HINDU UNIVERSITY. 

INTRODUCTION. 

In the following we are concerned only with those solutions of 
the relativistic equations of gravitation which are associated with a 
line-element of the form 
« 1! y y 2 2 2 2 2 2 

ds’^ —0 \dx\ — G\>dx» — O:\dx?, ■+- G^dx^ (1) 

where G - G {x\ xi Xt x^)^ This form has been found out to be very 
useful in most of the relativistic discussions of problems of cosmogony 
and is, therefore, chosen here as the subject of discussion. It is ob- 
vious that some of the well-known solutions of Einstein’s gravitational 
equations are particular cases of the form ( i ) : LemaTtre’s and 
Schwarzschild’s may be quoted as particular cases. To proceed with 
the discussion any assumption that is made about the energy tensor 
must be clearly set out. A perfectly general energy tensor would 
naturally mean a perfectly general distribution of matter the explora- 
tion of which would be beyond our mathematical reach. A vast 
number of discussions have already been made with certain restricted 
assumptions about the distribution of matter in the field. We assume 
here as in several cognate discussions, that there is no flux of matter 
outward or inward, and that only the four principal components of 
the energy tensor, T are therefore non-zero. 

One* of us has already shown elsewhere that the relativity equa- 
tions to be solved for the form ( 1 ) can be put in a strikingly neat 
form involving Laplacian operators of the first and the second kind. 
The ten components of the contracted Riemann-Christoffel Tensor 
G|jtv furnidx us with the ten gravitational equations ; only six of these 
are independent, in general, owing to the four well-known identities. 
It is possible that, under certain circumstances, the six equations 
which involve the six non-principal components of the tensor G|xv are 
all independent. In our case these six equations are the simplest as 
we have assumed that only the principal components of Tp^v are 

* Relativity & Cosmogony ”, lectures given by V. V. Narlikar before the 
University of Bombay, Jan. 1933, Bombay University Journal, 1933. 
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non-zero. In this paper we, therefore, consider only these six equa- 
tions and devise a method to tackle them. In case these six equations 
are all independent the remaining four may be said to define the 
components of the energy tensor, when this is not so one or more of 
the principal equations must be solved before the field can be explor- 
ed. All considerations about the four principal equations have how- 
ever, been postponed to the second paper. 

The very form in which the six equations appear here enables us 
to split each of them into two for the sake of investigation. We deal 
here with these twelve equations, get some of their solutions, and 
indicate their geometrical significance. The new solutions thus 
derived are not all abstract: some of them, at least, should attract 
attention from the physical point of view as the most prominent 
solutions of Einstein's equations for gravitation are found to be 
particular members of this set of solutions. 


THE EQUATIONS OF GRAVITATION 


It is well-known that in the usual notation of relativity the tensor 
G|xv is given by 

"" “gxoc V + a. {TfFi.a}+ ~ 

logV-g....{ 2 ) 


For the form (i) x* = xi, x'"* = x>i} x" - xj, x' = X4 and gw-— 9 ' 
gi-i = - g^^ = - 6-3, gu = while IJL I. 

Substituting these in (2) we have 




{11,1}+{11,2} {12,1}+{11,3} {13,1K1i 1.4] {14,1} + {12,1} 
{11,2} + {12.2} {12,2} + {12,3} {l3,2} + {l2,4| {l4,2} + {l3,l} 
{11,3} + {13,2} {12,3} + {13,3} {l3,3} + {l3,4} {W.SKU^.I} 


X\^ 


{11.4} + {14,2}{12.4} + {14,31 {13.4} + i 14.4} }14,4}+^ 
log {$i GiOtOi)- [{ 11.1 }ax,+ { 11 . 11,3}^^+ 


{11. 41,-y /o. (.4 .. .. P 


Xi^ 


1 ggi 0g2_ 1 d Qx d d e. Ox f d 

O^d x\d x\ 6\ 6zd X\d xx Ox O^d x^ d ^2 ^3 ^ 4 1 0 .^2 

/ ^3 Oa 0 0i \. S / O 2 Oj 0 01 0 / 02 0 ^ d 0\ \ ) 

^ Ou 0 X 2/’^0 X 3 V Oi 0 X^/ 0X* V ^4 d X 4 / } 
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= 


[1 

[ 


dl6j 1 S±e,l 


, 1 1 
61, ■'■^2 


'*^1 + (9i Vr^i 

LI 4 

Cp- Qi\ 


2 + 


where 


J_ 

5Xi d X\ 
operator for 62® a xp-\-9p d xp+Sp d xP. 

c* , 1 6- gs 


dXi®^6', eXi'J • • • • 

and V,^ is the well-known Laplacian 


(3) 


G22 ~ I 
G33 


■V..= ?2 , 1 


6>, 0X2-’‘^«3dX2'''‘(9«fiX2“J 

0- 6>4l 


We can write similarly, 
1 0- 


7p di 1 0- 0i I 6" 6s 1 

61 6 ', dX? 6 t dXl 


while Gm differs from G,,. Gis, Gss as is to be expected from (1) so 
that 


G44 


<?/[- 


V4-6»4_|_1 


. L 

ri v 1* ‘ d 


0" 6s \ O' 6-i' 
! + 


6i ^6idXp^dsexp^^6sdXPU 


Similarly calculations may be made for the non-principal components 
of G)iY for which }i is not equal to Y. Let us take for example G13 
which reduces to 

1 0‘6>3 1_ J0' 04 _ _1. 0 01 L 

03 0X1 0X2 "^04 0Xi 0X2 01 03 0 X2 0 Xi 0i 0, 0 Xs 0 Xi 

_ J_ .<?? _ J_ 

02 6% d X\B Xs 02 04 0 xi 0 X2 

_^log n/ 0 i" 0 _0!og's/^ 0 

0X2 

_ _0 

0X2 0Xi 0Xi 0X2 . 

Vi204 


Thus Gi 2 


-HI 


C?X\ C'Jtr2 




dx)> 


dxi 


1 r f _ d log ^ 

0. L 1 ^Xo 


04 


.] 


+ 


=s 

which defines the Laplacian operator, Via of the second -.kind. 


If we 


define similarly V23, V34, 
Vss^l 


etc. We have, 


G23 


G34 


<9i 

V34®1 

Oi 


+ 


V34^2 

'O2 


etc. 


The gravitational equations are 


" « (Tp,v-iT^jjL,.) (4) 

in the usual notation. The six non-principal equations with which 
we are concerned here are 
Vi203 j_ Vi2^4 


<93 

V2S^1 


+ 


= 0 


6, 

V28^ _ 
~e\ ~ ^ 


etc. 


(5) 
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(3) and (5) yield us standard results for the form (1) so that whenever 
a line-element which is a particular case of (1) comes up for discus- 
sion the corresponding relativity equations can be written down 
straightway without any preliminary tedious calculations such as 
those of the Christoffel symbols being done. 

THE SOLUTION OF s+ ap+bg+cz^o 

Let us consider now the solution of the differential equation 
s+ap+bq+cz = o 

or + a f ^ + fc -f cz = o (6) 

cx cy dx vy 

where a, b and c are functions of x^and j;. We may write 

(6) either as + b -h az \ - hz-o (7) 

or as ^ bz \ a bz) —kz-o , (8)* 

where h = f ^ — c , k = ab — c (9) 

cx Cy 

h and k are known as the invariants of the differential 
equation (6), If A == o 


<72 = Y € 


fady ^ — fady-bdx. 
or ze J _ J YeJ 

- z uo) 

where X and Y are arbitrary functions of x and y respectively. 
Similarly H k == o 

f bdx ( r ( bdx-ady 
Z == Y'e + / J dx . . . (11) 

where X' and Y' are arbitrary functions of x and y respectively. We will 
now proceed to use the results (10) and (11) to solve the equations (5). 

The Equation = 0 

To solve this equation we first split it into two viz., 

» - C , = C (12) 

6^3 0^4 

C may be any function of the four variables and it will be determined 
later on. The two invariants for the first equation in (12) are 
D 
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A = p + ab- C 
cx 

k ^ + ab~ C 

dy 

and for the second equation in (12) 

^ ‘ f ^ + C 

dx 

A' = + C 

Sy 

where a=— fr , b — — , u — log Ox and 

vy ox 


V = log^2- \i h - 0, k' - o vfe get a solution which is of the 
same form as the solution when k - o, h' ^ o. \i h — o and 
U - 0 simultaneously we get c — o. Consideration of this and the 
t)ther case k ^ o, k' - o which also leads to C = o gives compara- 
tively trivial results. If h = o, k' = o 


8a 

dx 


4 - 


dy 


4 2 = o 


( 13 ) 


Cx oy 

The equations (13) and 14 reduce to 
8‘ u ^ V _ 2 

8xi 6x2 dxi 6x2 6x2 CXi 

0‘ V _ M ^ 2 c 

6x\ 6x2 6x1 8x2 

The solution of (16) is obviously given by 


(14) 

(15) 

(16) 


iog = J J 2 cdxidxi + Ziu X Z’M (17) 

Ziu is an arbitrary function of Xi, x-i, x^ and Z-^zi of x«, xz, Xt. To 

solve (15) assume which reduces the equation 

0x2 

to ^ + |-^ + 2 <#.</.= o (18) 

0 Xi O X 2 

where Hence 

0x1 


+ t 


- f 2 <pdx,~ rd ^ f2<bdxz 

4* ® ~ •' 5 Xi dXi H 


= I 


134 


2U I 


4f 

— ^ I j f ' c dx2 

~ ^ dxi dx2 
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v= /y,« e dx, - Idx^ dx, + l,M ( 19 ) 

Of log 02 = J Tis^ 9i^ dx\ — f 9\^ J dx 2 dx\ + ItM • (20) 

Here Yim and 1(224 have the same meaning as Z134 Z..24. Thus ( 17 ) and 
(20) together constitute the result of the condition which we have 
found necessary for solving the equations (12). 

We may now write the solutions of the equations ( 12 ) by 


making use of the result (10) and (11). 

~ Xi34 + 9i f %‘::a J dXi (21) 

o'! 

8 i = X’234 ^2 + ^2 r X^is4 dx« ( 22 ) 


where X'm is some function of x^, x^, x^. Similarly for X".^' X'2a4 
etc. As yet Xim '(■2m are all arbitrary. ( 17 ), ( 20 ), ( 21 ) and 
(22) constitute the result of our investigation of one of the six 
equations ( 5 ). 

Treating all the six equations in a similar manner we will get 
twenty-four conditions connecting di 9 z The problem next is to 
pick out the most general values of the 0 a possible so as to be consis- 
tent with all the conditions. 

Assuming that each of the four (? s is a product of functions of 
Xy, x-2, Xz, Xa separately we get a series of solutions of which the most 
prominent are Lemaitre’s nonstatic universe and Schwarzschild’s 
solution for a particle. 

The above mentioned two solutions satisfy the twelve equations 
Vi2 ^3 = V12 9 i = O, Vi3 82 — Vi3 8\ = 0 etc. These twelve 
equations suggest a geometrical relationship between 82, 9 ^ and 
©4 ; for each of the equations is of the form 

. ^ log^ E d d log ^ F ^ 4 " _ q 

dudv ' dvdu du & ^ 

which is satisfied by the rectangular co-ordinates of a point on the 
surface on which U “constant and V= const, are lines of curvature. 

Summary 

The line dement ds* = — 81 dx^ — 8^ dy* — 9 % di + S4® dt® 
is discussed taking each $ to be a function of x, y, z, t. Some new 
solutions are obtained. 



TRANSMISSION OF VISIBLE LIGHT THROUGH 
ARTIFICIAL HOMOGENEOUS CLOUDS 

BY 

G. R. PARANJPE and N. N. BHAGVAT 

Introduction 

The transmission of visible light through fog has been the object 
of investigation during the last thirty years on account of the 
increasing application of aviation to commerce. Much of the 
experimental data on this problem are, however, purely qualitative 
and the quantitative data that are available admit of little analysis or 
mutual comparison, each worker having his own conditions of 
experiment, differing from those of the rest. 

Previous work : — 

The problem has been studied by Rudolph', Haecker^, Utter- 
back", Werner*, Granath and Hulburf'”’, Anderson*', Houghton’, Kiilb*, 
and Kobayasi and Nukiyama®. 

The works of Haecker ( 1905) and Utterback ( 1919), dependent 
as they are on the sensitivity curve of the eye, are of little use for 
generalization. Werner { 1923 ) studied the attenuation of visible light 
by artificial fog, but he was unable to discover any regularity in the 
transmission, depending either on the wave-length or the size of the 
drops. Rudolph ( 1904 ) found for natural fogs a feeble increase in 
absorption with increase in the wave length in the visible region of 
the spectrum. 

Granath and Hulburt ( 1929 ) have made their measurements on 
natural fogs, using a quartz-spectrograph and a recording densito- 
meter, in the visible part of the spectrum. They also took some 
measurements in the infra-red region and found a small but gradual 
increase in transmission for wave-lengths from X = 4000A.U. to 
X = 7000A.U., from where onwards, the transmission remained the 
same to about X = 30000A.U. 

Substantial and detailed is the work of Anderson ( 1930 ). He 
studied artificial fog (water-fogs according to him) in a closed 
vessel. He was able to produce water-clouds wherein it appears 
that the sizes of the drops were considerable, but no definite informa- 
tion about the absolute sizes has been given. Moreover, he used 
hygroscopic nuclei ( MgCU ) to obtain these clouds, which cannot 
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Strictly be regarded as pure water-clouds. In common with Granath 
and Hulburt, he finds a rise in the transmission towards the red end 
of the spectrum. 

In his work on artificial clouds of water, produced by condensing 
low-pressure steam, Houghton { 1931 ) found a definite maximum 
transmission for the wave-length 4900A.U. The total absence of 
any such maximum in the results of any other investigator led 
Houghton to believe that the size of the drops in a cloud was one of 
the controlling factors in the transmission of light. The drops in his 
clouds ranged between 2 to 3 microns in diameter, and according to 
him, his clouds must have differed in this respect from those of the 
other investigators. Since no other investigators have given the 
size of the drops in their clouds, artificial or natural, this point could 
not be cleared. 

Kiilb ( 1931 ) has studied the problem in great detail but M 
could neither work on natural clouds on account of unfavourable 
climate, nor could he produce stable artificial clouds of water ; he 
therefore, worked on artificial clouds obtained from SiCl 4 and NH^, 
TiCU, NHs and HCl, etc. These clouds consisted of particles having 
for their diameter values ranging from 1.2 p. to 2.1 |ji. With particles 
of this size, he got, for all the clouds he investigated, a maximum 
absorption for the wave length 5500A.U. and a minimum absorption 
for a wave-length between 25000 and 30000A.U. He expected 
water-clouds also to give similar results, although it does not appear 
why water -clouds, which are essentially transparent liquid particles, 
should behave as opaque solid particles like those of NH4CI. 

Kobayasi and Nukiyama ( 1932-33 ) have studied the transmis- 
sion for clouds of ammonium chloride, water, and mixtures of water 
and ammonium chloride. For NH 4 Cl-clouds they find a sharp 
maximum transmission for X = 4500A.U. and negligible transmis- 
sion below X = 3100A.U. For water, they get a flat maximum at 
X = 3600A.U. and a sharp and much greater maximum at X 
4780A.U. Clouds of mixtures of NH4CI and water exhibit a maximum 
transmission at 4400A.U. In their study of clouds from incense etc., 
they get, in the transmission-wavelength curves, two maxima which 
they attribute to the complex nature of the combustion products. 
Present work : — 

Though a good deal of experimental work had been done and 
tentative empirical formulae put forth by some investigators 

(Granath & Hulburt and Anderson, for instance, take X* ^ 

as a modification of Rayleigh's inverse fourth power law ), a strictly 
theoretical solution of the problem was not forthcoming till 
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Stratton & Houghton'® undertook to investigate the problem with a 
view to see if there was any theoretical justification for Houghton’s 
singular result, viz. a maximum transmission for 4900A.U. 

It is this work which has been a source of interest to the present 
authors and in fact forms the basis of this investigation. 

As will be .shown presently ( p. 33) it is possible to express the 
transmission as a function of the size of the drops in a cloud and the 
wave-length under consideration. No workers, in the first place, 
experimented upon stable clouds of pure water and, in the second 
place, controlled the size of the drops in their clouds ; in point of fact, 
they have not endeavoured to ascertain the sizes of the drops as they 
did not expect the transmission to depend on the size of the drops to 
any very great extent. 

Experiments have been going on in this laboratory for the last 
^ew i'^ears and it has been possible to obtain ver^ stable clouds of 
pure water-drops, the radii of which could be known and varied 
within wide limits ( 1 to 8 microns ). The problem of transmission 
of various wave-lengths in the visible spectrum through clouds, 
wherein the size of the drops ranged within wide limits, was there- 
fore taken up, and though such a work is generally of a qualitative 
nature, attempts were made to give it a quantitative significance. 

Since the transmission of lis^ht depends on the refractive index 
of the liquid, other liquids have been studied with a view to see how 
the refractive index affects the transmission characteristics of the 
liquids and whether these liquids exhibit any similarity to water. 

For the first time, thus have pure liquid-vapours been investi- 
gated and the effect of the size of the drops on the transmission 
studied with any degree of accuracy. 

Method adopted : — 

The clouds were produced in a closed flask by the usual adiaba- 
tic expansion method of condensing a saturated vapour. Incense- 
stick smoke ( which consists of very fine particles ) was used to 
provide the nuclei for condensation. The size of the drops was 
determined by the corona-ring method, which is by far the most 
suitable method available, and the transmission for different wave- 
lengths was obtained by employing a sensitive photo-cell in conjimc- 
tion with a monochromator. 

(ii) 

Some Theoretical Considerations. 

In order to see if there was any theoretical justification for 
IJoughton’s" result, Stratton & Houghton'® undertook to treat this 
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problem theoretically, and following Mie“, Debye*'', & Jobst** in their 
method of attack in the case of a similar problem, viz. colours of 
colloidal solutions, they obtained for the transmission ratio ; 

'j' ,= e-2 TT na~ zK. 

where T=the transmission ratio ( ratio of the intensities of a 
constant beam of light after and before passing through the 
cloud.) 

n=the number of drops per cc., 

a = the radius of the drops, 

z = the length of the path of the beam through the cloud ( the 
diameter of the flask ), 

K*=f ( 2 TT a/X ), ( where X is the wave-length ), depending on 
the refractive index of the liquid and therefore, characteris- 
tic of the liquid. 

Stratton & Houghton have calculated the K-curve for water. 
It is given here in figure 1. 



The above formula for the transmission ratio can be written as 

-AK 

T^e'T" 

where A is constant if the quantity of the liquid condensed per cc. 
is constant. It is to be seen how the nature of the K<urve affects 
the transmission, if this be plotted as a function of a. 
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Putting -- = y, we get 

a 

T«e-Ay 


Differentiating with respect to a, and puttirtg 
dT. 


Now 


da 


= 0 , 


dT , dy Ay 

r = - A. , e- 
da da 

dy 

= -ATj^ = 0. 

• ’ • T is maximum or minimum when 
dy 

= 0 . 
da 


dy 

da 

da 


i. e., when X = const, 


L e. 


1 dK 
a * da 

K 
a 

dK 8x 
dx da 

dK 

dx 


K 


= 0 . 


» for T to be maximum or minimum. 


K , 2 TT a 

- , where x = 

u X 

K 

X 


Thus a maximum or a minimum for a given wavelength is given 
by the point of contact of the tangent from the origin to the K-curve 
( Fig. 1 ). Out of the three tangents that can be drawn from the 
origin to the curve K = f (x), the two, corresponding to the maxima, 
give maximum values for K/a and therefore correspond to minimum 
transmission; while the third tangent corresponding to the inter- 
mediate minimum of the K-curve gives a minimum value for K/a 
and therefore corresponds to a maximum transmission. 


If we denote by ai, a^, as, the sizes of the drops for which these 
turning values occur, for any wave-length, we find that these sizes 
are given by the equation 

am — X x», / 2 IT (nt - 1, 2, & 3. ), 

where Xm has the three values corresponding to the three points of 
contact of the tangents from the origin to the K-curve. ( Note : — 
m = 1 refers to the flat maximum of the K-curve ; w «=» 2, to the 
minimum ; and w = 3, to sharp maximum. ) 

Hence ai : a? : as : : xi : X 2 : Xs 

for a particular wave-length. 


( 1 ), 
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From the graph of the K-ciirve for water (Fig, 1 ) we get 
the following values of x, for the turning points of the transmission 


curves : — 

xi = 14, 

X, = 12, 

xs == 5 , approximately, 

so that, ai ; aj : as : : 1 : 0*86 : 0*36 (la), 


gives the ratio of the critical sizes of the drops for water. 

If we consider the corresponding turning points of the trans- 
mission curves for different wave-lengths, we notice that for each 
of the above values of x we have 

n^m ^ Xm, ( W = 1, 2, 3, 

““ 2 TT ( m = 1, 2, & 3. 

where the suffix m refers to the turning point of the transmission 
curves and the prefix n refers to the wave-length. Thus wa», denotes 
the radius of drops for which the mth turning point of the transmis- • 
sion-curve corresponding to the wave-length \n occurs. 

For a particular value of m. 

a 

- -5= constant (2). 

A;| 

This equation can be put in a convenient form as under : — 

l^m : 2^m : Z^m : Xi : Xr- Xs (2a). 

Thus the size of the drops for which the corresponding turning points 
of the transmission curves occur for different wave-lengths is propor- 
tional to the wave-length. 

The ideal curves for transmission given in Fig. 2 on the next 
page, have been plotted from the equation 


T = e a ' ^ expressed in |x. 

This equation is obtained from Houghton’s equation in the 
following way 

We have 

_ -2 IT nahK 
1 =e 


where, D = the density of the liquid = 1, here, 

.. QzK 
=.e " ■ a 

where Q « , the quantity of the liquid condensed per c.c. 

O 


Thus 


K 


T = e 
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if we put 

3Qz 

2 = 1 . 


Since a has been expressed in |i-, z must also be expressed in the 
same unit. When z = 30 cm. ( the diameter of the flask in the 
present investigation ), we therefore get 


Q 


2 2 

3z '3x30x10^ 


2-22xl0"^gm/cc. 


a value within the range of moderate expansion. 

Since K is given as a function of 2 tt a/X, 6284 A.U. is a suitable 
wave-length in the red region for simplifying the calculations. The 
other wave-length is taken 3 rds. of this, i.e., 4189A.U. 

2 IT a 

The equation x - -r — > now reduces to 

A. 

X = 10a for X •= 6284A.U. and we get 
ai • ( first minimum ), 

aj = 1-2 p, ( maximum), 

a, = 0-5 p. ( second minimum ), for X «=> 6284A.U. and 
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ai ~ 0*9 |i. ; 

a2 = 0*8 |JL, ; 

as = 0*3 |x ; for X 41 89 A. U. 

It is also evident from fig. 2 that for values of a greater than 
5 }Ji, both the wave-lengths have the same transmission. 

The verification of the above results has been carried out by 
designing suitable experimental arrangements and it is this work 
which forms the subject matter of the present paper. The paper 
describes various arrangements 

(1) to keep the quantity of water condensed per cc. constant, 

(2) to obtain clouds, which, though individually uniform, consist 
of drops whose size varies considerably from cloud to cloud, and 

(3) to determine the size of the drops and the transmission of 
light of various wave-lengths through these clouds. 

The transmission is then plotted as a function of the size of the 
drops in a cloud for each wave-length and these curves are compared 
with those given by the theory. 

Before concluding these considerations however, it is to be 
remarked that the ideal curves do not point to the well-known 
law of the inverse fourth power of the wave-length when the 
values of a are small in comparison with tlie wave-length of light. 
It appears tliat this requires perfectly opaque particles, and the con- 
clusion that Mecke^^ has drawn about small drops that they do not 
behave as opaque discs seems to be justified. 

Ill 

Experimental Arrangements and General Method of Work. 
Expansion Chamber : — 

The arrangements were generally similar to those described 
before by Paranjpe, Mirchandani and Naik^l The flask, in which the 
clouds were produced, had a capacity of about 10 litres and was kept 
in an enclosure having four windows in its four sides. Two inde- 
pendent sources of light could thus be used, one for the determina- 
tion of the size of the drops from the corona-ring measurements and 
the other to give the parallel beam of light required in the intensity 
determinations. An air-tight metal tank about four to five times 
larger than the flask was used for creating sudden expansion in the 
flask. The area of the bore of the tap connecting the tank and the 
flask was about one sq. cm. The pressures inside the tank and the 
flask could be read by means of two separate manometers. 

The quantity of any liquid condensed as a result of an adiabatic 
expansion is a function of (1) the room temperature, (2) the atmos- 
pheric pressure, and (3) the final pressure in the flask after the 
expansion. In order, therefore, to keep the quantity of the condensed 
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liquid constant, all these tliree factors must be kept constant. This 
was achieved in the following way : — 

For each set of experiment, the atmospheric pressure and the 
room temperature were observed, before and after, due care being 
taken to carry our experiments under as identical conditions as 
possible. The final pressure in the flask could be kept constant by 
putting the flask adiabatically in communication with the metal tank, 
wherein tire pressure was brought down before each expansion to the 
same lower value by means of an exliaust pump. 

The expansion could not be regarded as fully adiabatic but so 
long as the initial and final pressure in the flask remained the same in 
any expansion, the quantity of the liquid condensed would still remain 
the same, though it might not be equal to that calculated on the 
assumption of a full adiabatic expansion. 

Measurement of the size of the drops : — 

The size of the drops was determined by the usual corona-ring 
method. The source of light for the corona-rings was a 1000-watt 
electric lamp ( lamp A ) and the light of this lamp was brought to a 
focus at a distant point so that the beam of light incident on the flask 
could be regarded as parallel for most purposes. 

The angular diameters of the corona-rings were measured by 
means of a theodolite. The distance at which the theodolite is kept 
from the flask is immaterial so far as the determination of the 
angular diameter of the corona-ring is concerned, since the angle 
subtended by a corona-ring is the same at all distances ( if the beam 
of light is really parallel ). This distance however sets a limit to the 
maximum angular diameter measurable ( which is in fact equal to 
the angle subtended by the diameter of the flask at the theodolite ). 
In order therefore to be able to measure large rings the theodolite 
was kept inside the enclosure very near to the flask. The rings 
measured in this manner are due to rays less divergent than those 
responsible for the same rings when the theodolite is kept at a 
distance ; for when the theodolite is close to the flask it is directed 
to particles nearer to the centre of the flask. In fig. 3, the circle repre- 
sents the flask and O, O' represent two positions of the theodolite. 
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When the theodolite is kept at O, the ring is due to drops, A, A'. 
When the theodolite is brought at Of nearer to the flask, the same 
ring is due to drops B, B'. Thus the ring in the latter case is due to 
rays nearer to the axis and therefore less divergent. The same 
thing will be also evident from the following note : — 

A note on the verification of Stokes* law : — 

Paranjpe, Mirchandani and Naik^® determined the size of the 
drops from that of the corona-ring and obtained the velocity of fall of 
the cloud by noting the time taken by the well defined top of the 
cloud to move down a known distance. Their results give a mean 
value of 2*04 for V'/V, where V represents the velocity calculated 
from Stokes* law for the particular size of the drops, and V the 
observed velocity. This deviation from the law was attributed to 
the mutual influence of the drops and the influence of the sides of 
the vessel. 

Since V as well as V' is proportional to the square root of the 
radius of the drops, the value of the radius obtained from the ring 
measurements was about 1*4 times that obtained from Stokers law. 
This discrepancy occurred invariably when the theodolite was kept at 
a distance of about a metre or so from the flask. But on removing 
the theodolite nearer to the flask this ratio ultimately reduced to 
about 1*1, the ring measurements being more accurate, as the rings 
were now due to rays nearer to the axis ( and therefore less 
divergent.) 

A rough idea about the closeness with which the particles were 
packed together in these clouds can be obtained from the following 
simple calculations : — 

If there be n drops per cc., each of volume v, and if Q be the 
quantity of water condensed per cc. we have 

( D ) nv * Q, D * the density = 1, here, 

and nV = 1, where V is the space occupied ( not filled ) 

by each drop. 

. V 1 
v--Q‘ 

Since Q never exceeded 5 x 10 gm/cc. in these experiments, even 
on the assumption of a full adiabatic expansion, the least value of 

V = 2xl0^ 

Y 5 
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Or, if we want the ratio ^ , where d is the distance between the 

a 

centres of the drops and their radius, we have 

(D) 4)ra^n _ ^ 

' 3 ^ 

and d"n = 1 

a- '" 30 “ 3* 5" 

i. e. ^ ^ ( approx. ) 

It is thus seen that the drops were so far apart as not to be able 
to exert any influence on the surrounding drops. The slightly low 
value of the observed velocity of fall was due to the sides of the 
flask. The cloud, when falling, moved faster in the centre than at 
the edge, as was evident from the slight depression in the middle of 
the clciud. It was not possible to measure the velocity of this central 
part and one had to be content with the measurement of the velocity 
at the edge. 

A further improvement in the measurement of the angular 
diameter of the rings was made by attaching a pointer to the theo- 
dolite, This pointer was fixed into the tube for the base-scale 
eyepiece and rested on tlie moveable difsc of the theodolite and was 
carried along with it by a screw projecting upwards from it, when 
it was turned one way ; and when the disc was turned the other 
w^ay, the pointer remained in its extreme position and the disc turned 
alone. By this self-recording arrangement quick measurements were 
rendered possible. 

When observed through a coloured glass filter, bright diffraction 
rings appear separated by dark ones. The larger the dark ring thus 
observed the greater is its width and the dimmer it becomes. The 
present measurements were, therefore, made with blue rings without 
using any coloured glass filter. Consequently, the size of the drops 
was determined from the following formula corresponding to a 
maximum intensity ( Humphrey's Physics of the Air, page 528 ) : — 

Sin 6>= where, 

2 Tra 

6 «= angle subtended by the radius of the corona-ring at 
the eye of the observer, 

>w = mean wave-length of light forming the corona-ring, 
a = average radius of the drops. 

Since the first blue ring was always observed the value of ^ was 

w 
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taken to be 0*819 which corresponds to the first maximum. The 
average wave-length was taken to be 4600A.U. 

The appearance of corona-rings is evidently an indication that 
the clouds consist of uniform droplets. Further, the following 
method was adopted in obtaining clouds, having drops of different 
sizes : — 

A certain number of nuclei was once for all introduced into the 
flask. Condensation did not take place on all the nuclei but only 
on a fraction ( perhaps a definite fraction ) of the available nuclei." 
As the cloud settled, some of the nuclei went down into the liquid 
and the number of available nuclei thus decreased. As a r^ult of 
this, at each successive expansion the size of the drops became greater 
and greater since tlic number of nuclei went on decreasing while 
the quantity of liquid condensed remained the same. 

The extent to which the radii of the drops could be measured 
ranged from 1 to 8 microns. 

According to Mecke^\ the formula for the determination of tlie 
size of the drops from the corona-measurements does not hold good 
for drops less than 4 }j. in radius ; the smaller drops do not behave 
as opaque circular discs and therefore tlie refractive index of the 
liquid must be taken into account. A greater ring, however, does 
necessarily correspond to smaller drops and though the ring-measure- 
ments may not give us the exact size of the drops, for comparative 
measurements they are none the less useful. 

Measurement of the intensity of light 

A very sensitive photo-cell was employed in these measurements 
and consequently, a lamp working on 230-volts D. C. supply mains 
could not be used on account of tlie fluctuations in its intensity. A 
500-watt electric lamp (lamp B), working on a 120-volt independent 
steady battery was therefore used as tlie source of light. The light 
of this lamp was brought to a focus at a very distant point. The 
light after passing through the flask travelled along the axis of a 
metal cylinder about 33 cm. in length and 11 cm. in diameter. The 
inside of this cylinder was blackened. At its end facing tlie flask this 
cylinder carried a disc, having a central aperture nearly T5 cm in 
diameter. The further end of the cylinder cairied a big lens of about 
25 cm. focal length. With this lens the central parallel beam of light 
could be focussed on the slit of a monochromator, which was used to 
isolate different regions of the visible spectrum. The photo-cell was 
mounted in a wooden box having a small window through which it 
received the monochromatic radiation. The box of the photo cell 
was coated on the outside with wax to prevent leakage. The 
observations were carried out in a dark room and the photo-cell box 
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as well as the monochromator was covered by a black cloth to cut 
out stray light. 

The diagrammatic layout of the apparatus as seen from above 
is given in hg. 4. 



The photo-electric 'current was amplified by means of a one- 
stage direct current vacuum-tube amplifier. The circuit is shown in 
fig. 5. 



The galvanometer was shunted by a resistance of about 0.2 to 
0’4 ohm. so that it was rendered dead-beat and the deflection did not 
go beyond the scale. Lamp and scale were used to magnify the 
deflection. The scale was kept at audistance of about 4 metres from 
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the mirror of the galvanometer ( this mirror was concave and a fine 
sharp image of a filament of the lamp could be focussed on the 
scale ). The scale was about half a metre long and was divided into 
700 parts. The measurements were taken correct to 5 divisions, so 
that the values of the transmission -ratio were correct to about 2%. 
(Note : — The ratio of the intensity of the light after passing through a 
cloud to its original intensity is called the transmission ratio and is 
given by tlie ratio of the deflections of the galvanometer with and 
without the cloud in the flask, the intensity of the beam being 
regarded as proportional to these deflections ). 

As the photo-cell was not equally sensitive to all colours, being 
in fact far more sensitive to the red than to the blue light, a rheostat 
was included in the circuit of the lamp B and the resistance was so 
controlled as to have almost a full scale deflection for all the wave- 
lengths used. The following mean wave-lengths were chosen for 
this investigation : — 4600, 5100, 5600, 6100, and 6600 A. U. 

A Typical Experiment 

As has already been remarked the atmospheric pressure and the 
room temperature were noted, before and after each set of experi- 
ments ; variations of a few millimetres, in the pressure, and changes 
in the temperature of about half a degree at the most, were found to 
take place ; but they were inevitable and to avoid any error on their 
account, in some cases a fairly lai'ge number of observations was 
taken and in others the measurements were made as quickly as 
possible, so that the whole set was completed before any appreciable 
change in the temperature and pressure had taken place. These 
variations were, however, small and their effect could be neglected. 

The monochromator was then arranged so that the beam was 
sharply focussed on its slit. The photo-cell box was kept in its 
proper position and both the monochromator and the photo-cell box 
were then covered by a black cloth. 

A trial intensity measurement was then taken in tlie following 
way : — 

The grid-bias rheostat was first so adjusted that the galvano- 
meter pointer was at one end of the scale ; the lamp B ( the one for 
intensity measurements ) was then switched on to see what deflec- 
tion was obtained ; if the deflection was not full-scale, the shunt of 
the micro-ammeter was changed, the G. B.-rheostat readjusted and 
again the deflection noted. This process was repeated until a full- 
scale deflection was obtained. 

Observations were always started with the wave-length 
4600 A. U.. for which the photo-cell was least sensitive and the lamp 

F 
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required its full current to give a large deflection. Longer wave- 
lengths were then taken up one after another, the intensity of the 
lamp being regulated by the rheostat, the adjustment of the G. B.- 
rheostat and the shunt of the micro-ammeter remaining thus the 
same for all wave-lengths. 

The tank was then partially evacuated and a small expansion 
made in the flask. Nuclei from burning incense-stick were then 
admitted into the flask along with the outside air. When liquids 
other than water were worked upon, an altogether different process 
of introducing the nuclei and the liquids had to be adopted. The 
pressure in the tank was brought down to a definite value which was 
indicated by the manometer attached to the tank. 

The amplifier was again switched on, and the position of 
the pointer of the galvanometer noted. The lamp B was then 
switched on and off a few times to see if the readings of the pointer 
were reproducible. When this was found to be the case the positions 
of the pointer with the lamp B off and on were noted ; while the 
lamp was still burning the expansion was made by quickly opening 
and closing the tap connecting the flask and the tank. The time 
required for this operation can be regarded as almost the same for 
each expansion, the constancy being, in fact, a function of the train- 
ing of the hand. The new position of the galvanometer pointer was 
noted, the lamp B was switched off, and the lamp A switched on. 
The operation of switching off the first lamp and switching on the 
second was done by one and the same switch, the lamps working on 
two independent batteries. The theodolite was rotated one way 
( in the way in which the pointer attached to the theodolite was 
carried by the rotating disc along with it ), and then the other way, 
directing the telescope -tube of the theodolite each time to the centre 
of the first blue ring. The tube of the telescope carried cross- 
wires at its end facing the flask and the rings were observed through 
a fine hole in an ebonite piece, which was substituted for the eye- 
piece. The lamp A was switched off first and then the amplifier. 
The readings of the base-scale of the theodolite could then be taken 
at leisure. The interval between the moment of expansion and the 
final setting of the theodolite was hardly ten seconds ( this was 
possible after some practice ) and both the measurements ( for the 
determination of the size of the drops and of the transmission ratio ) 
could be regarded as almost simultaneous. 

(IV). 

Water. 

Since data, both experimental and theoretical, are available in 
tlie case of water, this liquid has been studied in detail. Other 
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liquids then follow, results in each case bein^? compared with those 
of water. 

Graphs have been plotted to represent the transmission as a 
function of the size of the condensed drops. Graphs for water are 
given in fig. 6 A and B. 

In fig. 6 A, the ordinate is shifted up successively and is given 
against each curve on the right-hand side. 



It can be seen from the graphs that though the curves sliow 
the maximum and minima, these turning points do not occur at the 
expected values of the size of the drops. Further large drops 
appear to transmit red light better than blue, in contradiction 
with the theory ( vide fig. 2 ). The graphs do not meet at 





44 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


as in fig. 2, but show only a slight tendency to meet even at 
a“=*7[jL. The curves do not show sharp turning points (excepting the 
first minimum). This may be attributed in the first place to the 
fact that the ideal curves correspond to strictly monochromatic light 



whereas in the present work the beanl had a dispersion of about 
100 A.U. and in the second place, the clouds have been supposed to 
consist of uniform droplets whereas there might have been a certain 
number of drops having different sizes. The first minimum could 
have been rounded off but it is drawn sharp to show the experimen- 
tally observable difference between it and the other two turning 
points. 

Before taking up a detailed discussion of the results obtained in 
the case of water, it will be useful to survey the theory and its 
limitations briefly. 

Development and limitations of the theory : — 

Whenever the phenomena resulting from an incident electro- 
magnetic radiation are to be studied macroscopically the whole pro- 
cess is split up into reflection and refraction on one side and scatter- 
ing on the other, and each item is studied separately. Such consi- 
derations are, therefore, made for small particles to begin with. 

If the particles are very small as compared to the incident wave- 
length, the scattering alone need be considered, and we obtain the 
>yell-known relation due to Rayleigh. If, however, the drops are not 
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small in comparison with the wave-length, the effect due to scatter- 
ing may be neglected since reflection and refraction play a prominent 
role in this case. Wiener^^, Mecke^^ and Pokrowsk^^ tried to solve 
this problem on certain assumptions, which rendered their considera- 
tions valid only in special cases ; their results are not applicable when 
the sizes of the particles are of the same order of magnitude as the 
wave-length. 

Mie'^ has carried out an exact calculation of scattering and 
absorption on the ground of the electro-magnetic theory of light. 
These calculations hold good for any size of the particle and for any 
value of the wave-length, the only objection to these calculations being 
the extension of the physical constants obtained from macroscopic 
investigations to the microscopic particle under consideration. The 
application of his formula is rendered very elaborate on account 
of the numerous difficulties encoimtered in the calculations. Con- 
sequently, investigators who undertake to verify Mie's theory restrict 
themselves to cases where the ratio of the size of the particle to the 
wave-lengtii can be regarded as small. 

If the sizes of the particles are of the same order of magnitude 
as the wave-length, Mie's theory can be rendered applicable in two 
different ways : 

( i ) the calculations are simplified by using suitable tables ; or 

(ii) easily calculable expr^ions are obtained by suitably 
transforming Mie's formula. 

Blumer'* has followed the first method and calculated the 
scattering by particles 0-5 \l to 1*0 \i in diameter. The second 
method has been followed by Debye^*^, Jobst^^ and others. Jobst, in 
particular, succeeded in calculating the total scattered or absorbed 
light for any ratio of the diameter of the particle to the wave-length* 
Fig. 7 ^ows the curve obtained by Jobst. 



This curve gives the relation between the scattered light and the 
size of the particle and the wave-length. The size of tlie particle 
remaining the same, the absorption first increases with decreasing 
wave-length very steeply, becomes flat very rapidly and attains a 
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max.itnum and then has a feeble slope and an asymptotic approach to 
the ordinate K = 1. From this curve it is seen that for a particular 
size of the particle, only one wave-length will have a minimum 
transmission. 

Stratton and Houghton‘S followed Jobst very closely but they 
investigated the region of small values of ^ = 2 tt a/ X and 
obtained in addition to the maximum of Jobst's curve one more 
maximum, which is much flatter, and a minimum between these 
two maxima ( vide fig. 1, ). The consequence of this is that 
for a particular size of the particle, there would be a minimum 
transmission for two wave-lengths and a maximum transmission for 
some intermediate wave-length. 

Jobst and later Stratton and Houghton have carried out their 
calculations only for a perfectly or very nearly perfectly conducting 
particle. This restriction is due to the fact that the introduction of 
a finite value of conductivity brings in along with it difficulties of 
calculations. In the absence of an accurately worked out K -curve, 
a prediction about the nature of scattering and absorption in a 
particle having finite conductivity is impossible to make. 

These considerations hold only for a single particle. When a 
number of particles are present, as in a cloud, the effect of the 
neighbouring particles will have to be taken into account. There 
may be, for example, multiple scattering and interference taking place 
and it is difficult to say how these would affect the transmission. 

A comparison of the results obtained in this investigation with 
those of other workers and with the theory may now be taken up. 
The experiments can give results which make it possible to have 
only a qualitative comparison with the theory ; for the theory deals 
with a single perfectly conducting particle whereas results to be 
compared have been obtained from measurements on a collection 
of particles having a finite conductivity. 

Comparison of experiment with the theory : — 

Of all the works mentioned in the beginning those of Ktilb^ 
and Houghton’^ are useful for comparison, since they have given 
the sizes of the particles in their clouds. It is possible to indi- 
cate what the size of the particles in the clouds of the rest of the 
investigators might have been, but it is of little use to do so, since 
there would be no verification for the same. Kobayasi & Nukiyama* 
obtain, in the case of water, results similar to those of Houghton and 
and we may assume ( though they have not given the size of their 
particles ) that the size of their particles was the same as that of 
Houghton's, 
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Kiilb has worked on artificial clouds of opaque particles such 
as NH4CI etc. His results may, therefore, be expected to show only 
a similarity but no agreement with the results obtained with water 
drops. This is found to be the case. He got a maximum transmission 
between X = 25000’ A.Ij. and X ~ 30000 A.U., and a minimum 
transmission for X •= 5500 A.U., for all the clouds he investigated. 
He tries to explain his results with the help of Jobst’s curve 
(fig. 7). The minimum in his results could be explained by this 
curve but not the maximum. He was, however, able to show that 
Blumer’s^^ results indicated the existence of more than one turning 
points in the transmission^wavelength curves and that his result 
was, therefore, not surprising. The maximum in the infra-red was, 
according to him, due to some unknown causes, quite distinct from 
those responsible for the minimum in the visible region. Houghton’s 
curve ( fig. 1 ), however, not only explains Kiilb’s maximum but 
also predicts a minimum in farther infra red. Kiilb has not gone 
beyond X = 42000 A.U. and this prediction cannot, therefore, be 
verified at present. 

Kobayasi & Nukiyama*^ obtained in the case of NH4CI clouds 
a sharp maximum transmission at X = 4580 A.U. in contrast to 
Kiilb's minimum at X = 5500 A.U. and maximum at X —26000 A.U. 
This disagreement might be due either to an extraordinary difference 
in the particle-size in tlie two cases or to the non-uniformity of the 
particles employed by Kobayasi & Nukiyama. Houghton’s curve 
cannot explain both the maxima since it admits the existence of only 
one maximum. 

In the case of water tliey get two maxima of transmission, a 
weak one for X ~ 3600 A.U, and a sharp one for X — 4780 A.U. This 
shows that the clouds of water in their experiments must have con- 
tained quite an appreciable percentage of drops having a size smaller 
than that responsible for the second (sharp) maximum. Similarly 
in the case of smokes from incense etc. they obtain two maxima 
which must also be due to the same cause. 

Houghton^ obtained a maximum transmission for X'^^4900 A.U. 
The drops in his clouds were 2 to 3 microns in diameter. He has 
calculated the size of the drops for which there would be a maximum 
transmission at 4900 A.U. according to his curve. He gets for the 
diameter of the drops a value of 1.7 p. Thus the ratio of the observ- 
ed to the calculated value of the size of the drops comes out to be 
about 1.2 to 1.8. The observed values have, therefore, a consider- 
ably greater magnitude than that given by the theory. 

Instead of varying the wave-length and keeping the size of the 
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drops the same, in the present investigation, the wave-length was 
kept constant for one curve and the size of the drops was varied. 

The verification can be effected as follows: — 

(1) Verification of equation (la), 

(2) „ „ „ (2a), 

& (3) „ „ tlie absolute magnitudes of the drops at 

which the maximum and the minima of the a-T curves occur for 
different wave-lengths. 

(1) & (2) are represented by tables 2-3 below. These have been 
obtained from table 1, which gives the values of «am (vide fig. 6A) 
( n^tn denotes the radius of the drops at which occurs the mth turn- 
ing point of the a-T curve corresponding to the wave length X«. 


Table 1. 

Min. 1. Max. Min. 2 


n 

i 

in A. U. ! 

«^1 


«^3 

1 

6600 j 

3-5 

2-9 

2-0 

2 

6100 

32 

2*8 

1.8 

3 

5600 

2-9 

2-6 

14 

4 

5100 j 

t 

25 

1 

2-2 

? 

5 

4600 

2-4 

2-0 

7 


Table 2 


X In A. U. 

6600 1 

6100 

5600 

5100 

4600 




Observed. 



Calculated. 


0*83 

0-87 

0*90 

0*88 

0-83 

0-86 

n^l 







f•’*3 

0-57 

0-55 

048 

? 

? 

0-36 

nH 
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Table 3 


n 

n®l 

»»®2 

w®3 

\n 

Xi 

1^1 

1^2 

1®3 

2 

0*92 

0-96 

0-90 

0*93 

3 

0-83 

0-89 

0*70 

, 0-85 

4 

0-71 

0-76 

? 

0-77 

5 

0-68 

0-69 

i 

? 

0*70 


It is thus clearly seen that the relations ( la ) and ( 2a ), 
are fairly well satisfied, with the exception of the high experimental 

values for , ( Table 2 ). This exception is probably due to 

n&l 

the theoretical value for the ratio being too small on account of the 
considerably low value of x = 5 to which corresponds. As 
will appear l|iter there is much divergence between theory and 
experiment at this value of x ( = 2 tt ai\). 

Table 4 gives the values of the sizes of the drops for which 
the turning points { in the transmission-radius curves fig. 6A, ) 
ought to occur, according to theory. 


Table 4 


n 

Xn 

«^1 

n“2 


1 

6600 

1-47 

1-26 

052 

2 

6100 

1-36 

146 

0-48 

3 

5600 

f " ' ' 

1*24 

1*07 

044 

4 

5100 

114 

097 

041 

5 

4600 

1-02 

088 

0-37 


A comparison of these values with those of Table 1 will show 
that the third part of the verification is not at all satisfied. This 
discrepancy between the observed and calculated values of n^m can 
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be suitably represented by the ratio of these values. Table 5 gives 
these ratios for different wave-lengths. 


Table 5 


in A. U. 

I 

0^1 

0^ 

c^2 


6600 

2*34 

2*33 

3-85 

6100 

2-38 

2*44 

3*75 

5600 

2-32 

‘ --j 

2-42 1 

3-18 

5100 

2-19 

2-26 ! 

? 

4600 

2-35 

2-27 

j ? 


It is seen that the values of the ratio in the second and the third 
columns of this table are nearly the same and fairly constant, show- 
ing a slight tendency to decrease with the wave-length. The values 
in the fourth column are rather too high but they show a definite and 
much greater tendency to decrease with the wave-length. The 
ratios in the first two ratio-columns are higher than 1.8, which is the 
maximum value of the same ratio for the particles in Houghton^s 
clouds. As the value of the size of the drops in a cloud goes on 
increasing, the condition necessary for approximate calculations 
(viz. that the value of x should be small) goes on being more 
and more violated. Already when the drops are 2 to 3 microns in 
diameter, the ratio attains a maximum value of 1.8; it is no wonder, 
therefore, that a value as high as 2.4 is obtained for the same ratio 
with drops 2.6 to 14.4 microns in diameter. 

The considerably high value (3.8-3.1) in the last column of 
Table 5 may partly be due to the fact pointed out by Mecke^^ that 
small drops do not behave as opaque discs and that the determina- 
tion of the size of the drops from corona rings is, therefore, un- 
certain when these drops are small; yet it is not possible to say how 
much credit may be given to this fact in raising the above values. 
These high values correspond to x=5. Had Houghton carried out 
his investigations in the infra-red as well, he would have, according 
to the theory, obtained a minimum transmission for some wave, 
length. It would have then been possible to determine the size of 
the drops from this wave-length and from this, the ratio of the 
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observed to the calculated value of the size of the drops. This ratio 
would have corresponded to x = 5, and it would have then appeared 
how much the high values owe to x = 5 and how much to Mecke's 
hypothesis. In the absence of the required data nothing can be said 
definitely. There are, however, some points which show that these 
high values are due to 5 being probably too low a value of x, at 
which the third turning points occur: — 

(1) The value 1.1 obtained for the ratio of the sizes of the 

drops determined by the corona ring method and from 
the law of Stokes was found to be practically the same 
for all the sizes of the drops ( 1 to 8 jx in radius ). 

(2) There is practically complete agreement between theory 

and results, so far as verification (2) is concerned (vide 
Table 3, ). This verification is independent of the 
values of x. 

(3) The ideal curves for transmission ( fig. 2, ) do not 

show agreement with Rayleigh’s theory when the size of 
the drops is small in comparison with wave-length ( i.e. 
when X is small ). 

In order to verify Mie's theory, investigators generally restrict 
themselves to particles small in comparison with the wave-length. 
Blumer tried to extend the work to particles 0.5 to 1.0 microns in 
diameter. Kiilb carried out the extension to particles 1.2 to 2.1 
microns in diameter ; Houghton’s particles were 2 to 3 microns in 
diameter; and the particles in the present work ranged between 2.6 
and 14.4 [X in diameter. Kiilb found that though his curves could 
be explained with the help of some of Blumer’s calculations, in 
general there was no agreement between his results and Blumer’s. 
Similarly though Houghton’s results agree in a general way with 
those of the present work there is an appreciable difference in details. 
It is, therefore, difficult todecide whether this disagreement between 
the theory and the experiment is due to the incompleteness either of 
the theoiy or of the calculations or due to the extension of physical 
constants obtained from macroscopic observations to microscopic 
particles or due to all these put together. 

In conclusion it may be remarked that one can only try under 
the present circumstances, to indicate a possible connection between 
theory and experiment. An extension of the theory and its verifica- 
tion by experiment is only too desirable and perhaps only then will 
the points be cleared up that to day seem to be obscured by want of 
definite knowledge about the processes that occur when an electro- 
magnetic radiation is incident on a multitude of non-conducting 
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particles having size much greater than that of the incident wave- 
length. 

(V.) 

Other Liquids. 

Other liquids are now taken up one by one and each is dealt 
with separately and compared with water. 

The following typical liquids have been chosen : — 

Relative density. Refractive index. 


1. 

Chloroform 

1-50 

1-45 

2. 

Carbon Tetrachloride 

1-59 

1-46 

3. 

Kerosene 

0-82 

1-45 

4. 

Alcohol (Ethyl) 

0-79 

1-36 

5. 

Toluene 

0-87 

1-50 

6. 

Aniline 

1-02 

1-59 


Preliminary 

Arrangements. 



Introduction of liquids into the flask : 

When liquids other than water are to be used in the flask, a 
precaution is necessary. Not only must the air that is admitted to 
the flask after each expansion ( to bring the pressure upto that of the 
atmosphere ) be free from water vapour but also the flask should not 
contain any water vapour before the introduction of the liquid. The 
quantity of water vapour ordinarily present in the air is quite 
sufficient to vitiate the results. In the first place, the cloud becomes 
heterogeneous and most unsteady ; and in the second, most of the 
drops are composed of water. 

In order, therefore, that there should not be any initial quantity 
of water vapour in the flask at the time of the introduction of the 
liquid, the air inside the flask was pumped out several times and its 
place was filled with outside air after passing it through strong 
sulphuric acid. When the flask was thus practically completely freed 
from water vapour, which fact could be ascertained from the 
absence of condensation even for a very large value of the ex- 
pansion, the liquid was introduced into the flask by a tube (not 
shown in fig. 4 ) passing through the cork, the principle of syphon 
being employed. This arrangement is also useful in adding fresh 
quantities of liquids without removing the cork, if the liquids are 
volatile. 

Introduction of the nuclei, keeping out water vapour : 

In order to ensure that no water vapour entered the flask when 
the nuclei obtained by burning incense stick were introduced, Ih^ 
following arrangement was adopted : — 
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The nuclei were first introduced in a small bottle containing 
strong sulphuric acid ; here they were allowed to remain for some 
time. Air was then drawn into the bottle through the acid and the 
nuclei were thus carried into the flask by a current of dry air. The 
communication between the bottle and the flask was made through 
an additional vessel containing strong sulphuric acid. Dry air free 
from nuclei could also be thus admitted , to the expansion chamber 
whenever required. The diagram of the arrangement is given in 
fig. 8. 



Note \ — For each liquid, the magnitude of expansion was 
determined by trial, so that the quantity of the liquid condensed 
was neither too great nor too small. This was done by obtaining 
the transmission ratios for different densities of clouds. 
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Chloroform. 

Fig. 9 gives the transmission-curves for Chloroform. 
The curves are similar to those for water in all respects. 



Table 6 gives the values of „am. 

Tables 7-8 represent verifications (1) & (2) respectively. 
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Table 6 


n 

Xw 


«®2 


1 

6600 

3-60 

3-30 


2 

5600 

i 

; 3-20 

2-90 

p 

3 

4600 

! 

j 2-70 

7 

1 

? 


Experimental values 
for water: — 


0‘86 




Table 8 


n 

1 ^ - 

n^2 i 

Jm 

lal 

I 


2 

0*89 

j 0-88 J 

0*85 

3 

1 0-75 

i ? ! 

1 ' 

0*70 


The results are thus in agreement with the theory. 


Table 7 


X 

I 

6600 ; 5600 

>i®2 

0*91 

0*90 

i 

1 0-64 ? 

i ; 
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Carbon Tetrachloride 

Fig, 10 gives the transmission curves for CCU. 

The curves are similar to those for water in all respects. 
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Table 9 


n 

Xn 


n®2 

• 

1 

6600 

3-50 

3'25 

2 

] 

1 5600 

1 

2*95 

2*8 

1 

3 i 

4600 

2‘50 

? 


Table 10 


X 6600 

5600 

i 0-93 

! 

1 0-95 


Experimental value 
for water ; — 

086 


Table 11 


n 

nh 


B 

2 

0‘84 

086 

085 

3 

0-71 

? 

070 


The results are thus in agreement with the theory. 


H 
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Kerosene. 

Fig. 11 gives the transmission-curves for Kerosene. 

The curves are similar to those for water in all respects. 



Fig. 11 ivfHOstNt 


Table 12 gives the values of n^m. 

Tables 13-14 represent verifications (1) and (2) respectively 
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Table 12 


n 



n^2 

1 

6600 

2*70 

2-30 

2 

5600 

1-95 

1 1-65 

3 

4600 

1-45 

MO (?) 


Table 13 


X i 

1 

6600 

1 

5600 

4600 

i 

j 

0-85 

; 0-85 

0*76 (?) 

; 

1 


1 

1 



Exp. value 
for water: 

0-86 


Table 14 


n 

tiH 


Xn 

i®i 

1®2 

h 

2 

a72 

0-72 j 

\ 0.85 

3 

0.54 

0-48 

0-70 


The results do not satisfy verification (2) ; kerosene thus forms 
a partial exception to the theory. It is, however, to be noted that 
the experimental values diow a remarkable agreement among them- 
selves. 
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Alcohol. 

Fig. 12 gives the transmission-curves for Alcohol. 

This liquid is an exception to the general theory, the curves for 
different wave-lengths being practically identical: 



Table 15 gives the values of „a*,. 

Table 15 
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«®1 appears to increase very slightly with the wave-length while 
shows an opposite tendency. 

Toluene. 


Fig. 13 gives the transmission-curves for Toluene. 



Flo. 13 TOLWCUt. 


This liquid is another exception to the general rule, the values 
of nam increasing with decreasing wave-length, as table 16 clearly 
shows. 
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Table 16 


i 

n ; 

Xn 

; 


1 , 

6600 

3-10 

i 

2-90 

i 

2 

5600 

3-50 

( 

3-20 


Large drops appear to transmit red light better than blue just as 
in tlie case of water. 

Aniline. 

Fig. 14 gives the transmission-curves for Aniline. 



Aniline is the third exception and stands out from other liquids 
on account of the absorption of light occurring in it. The curves are 
altogether different from those for the rest of the liquids. They 
show that blue light is more absorbed than the red while some 
intermediate colour is the least absorbed, llie curves for X = 6600 
and 5600 A.U. show slight turning points ( it is, however, uncertain 
whether any turning points exist here) while there is no trace of 
them in the curve for X « 4600 A.U. There is one more point of 
interest in these curves ; whereas in other liquids which are 
transparent the curves tend to approach one another for large values 
of a, no such tendency is exhibited here. This is perhaps on accoimt 
of the absorption of the light by the drops. On the other hand the 
curves definitely show a tendency to meet when the drojDS are small, 
indicating that the absorption has become less. 


General Remarks. 

The results in the case of CHCI3, CCI4, and Kerosene are very 
similar to those for water. These liquids have about the same 
refractive index, but their densities differ. A glance at Tables 6, 9 
12 for these liquids will show that the values of n^m for CCU are only 
slightly smaller than those for CHCI3, while those for Kerosene are 
much smaller. This may be due to the small density of Kerosene. 
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The curves for different wave-lengths are closer together and meet 
at a smaller value of a in the case of lighter liquids ( cf. figs. 9-13 ). 

No definite conclusions can be drawn about the effect of 
refractive index on the transmission. 

Chloroform and Carbon Tetrachloride appear to be in agreement 
with the theory ; Kerosene forms a partial exception ; while Alcohol, 
Toluene, and Aniline show no agreement whatever. This is not 
surprising. Taking into consideration the limitations of the theory 
it would appear that agreement with the theory should really form 
the exception. 

On the nature of the K-curve. 

It was found in the case of water that red light was transmitted 
better than blue by large drops. This is at variance with the 
theory. With the exception of alcohol and aniline, in all other 
liquids investigated here the same result w'as obtained, viz., that 
red light was transmitted better than blue by large drops. It 
thus appears that the K*curves for these liquids should have similar 
nature for large values of x and that they should tend asymtotically 
to K*=l-0 i.e. from below% as indicated by the broken line in fig. 15 
and not to + 0 i.e. from above, as showm by the full line. The 
figure shows how this asymptotic approach from bclow^ can be in 
conformity with the other results obtained from the theory : The 
points of contact of the tangents from the origin to the tw^o curves 
(broken and full) have the same abscissa. 



SUMMARY. 

The present work was undertaken to verify Stratton and Hough 
ton’s theory of the transmission of light through clouds of water. 

The paper gives a method of analysis for the verification of the 
above theory and describes suitable experimental arrangements for 
obtaining the necessary data. 

The results obtained with water are discussed in detail and are 
found to agree tolerably well with the theory, with all its limitations. 
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In order to obtain information about the influence of the re- 
fractive index on the transmission, six other typical liquids were also 
investigated. Transmission curves for different wave-lengths were 
found closer together in the case of lighter liquids but no definite 
conclusions could be arrived at as regards the effect of the refractive 
index. 

Two of these liquids showed good agreement with the theory ; 
one liquid showed only a partial agieement ; and the remaining three 
exhibited no agreement whatever. 
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IRON ARC SPECTRUM IN THE INFRA RED. 

By 

N. R. TAWDE and V. S. PATANKAR 
Royal Institute cf Science, Bombay, 

Until some years ago, few serious attempts were made to invest- 
igate the region of the spectrum beyond O. 8 [i. Photographic plates 
sensitive to region upto about 11500 A. have been made available 
on a commercial scale only very recently, and this has facilitated 
much of the spectroscopic work in this region. However one great 
disadvantage under which such work suffers in this country, is the 
rapid deterioration of the infra-red plates due to high temperature, 
unless special care is taken to store the material in a constant 
temperature cold chamber. 

The present work arose as a result of infra-red equipment that 
has been made specially available to us very recently. With a view 
to obtain further knowledge of some of the diatomic molecules, 
in this less investigated region, we undertook some preliminary 
investigations on the technique, such as the photography and tlie 
wavelength standards. For all spectroscopic work in the visible as 
well as in the ultraviolet, the International Astronomical Union has 
fixed iron wavelength standards. No such standards have been offici- 
ally adopted yet for the infra-red, though for practical purposes, the 
mapping of spectra in this region is mostly done by referring to argon 
and neon or the solar and atmospheric lines where available. The 
International Astronomical Union in tlieir Report^ of 1928, have 
suggested further measurement of the iron arc lines especially in the 
region X 8327 and X 8824. In the summary of the recommendations 
made, further search for suitable lines as standard in the infra-red 
has been advocated. 

Considerable data has accumulated since the publication of the 
I* A. U.'s Report*. Important among these are the results of 
Babock^ Meggers and Kiess^ Dingle* and recently of Meggers^ Kay- 
ser and Konen* have compiled a list of iron lines observed by differ- 
ent authors. Except the very recent work of Meggers,® whicli is 
considered to be thorough and exhaustive, the data cannot be said to 
be conclusive unless large confirmatory material is available. It is 
also known that the sensitivity of the photographic emulsions varies 
witli different makes and is generally supposed to fall with time 
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after sensitizing with ammonia. On account of this, the results of 
different authors may not agree with regard to the numerousness 
of lines, though the accuracy of readings can be guaranteed according 
to instruments used. The object of this paper is not so much to 
improve upon the accuracy as to give a catalogue of lines recorded 
on our plates in comparison to data already existing. 

Experimental. 

The iron arc was run on 230 volts at a current of 3 amps in air 
at 1 atmosphere. The rods used were of commercial type. The 
spectrum was photographed on the Hilger E:\oi spectrograph available 
for a range from 4000 A. to 15000 A. The dispersion on this, for 
higher wavelengths was considerably smaller than for the visible 
region. The spectrum from 8000 A. to 9000 A. covered about 
8.2 mms on the plate and that from 9000 to 10000 A. about 7 mms. 
The plates used were the Kodak III Q and Ill-L types. The mercury 
arc spectrum photographed on the former could give the 11287 line 
with ease even without further sensitizing. In order to reduce the 
time of exposure, we tried at first to photograph the infra-red region 
without filtering out visible radiations, but on experience it was found 
out that for the sake of fineness of lines, facility of measurement 
and accuracy of results in this low dispersion region, absolute clear- 
ness of background was necessary. This could not be attained unless 
the strong visible radiations, which cause general fogging are entirely 
cut out. The III-L type plate was very sensitive to region from 
7000 A. to 9000 A. after sensitising with ammonia and with filter 
a few seconds being necessary to bring out this region on the plate. 
The advantage that we could gain in this short exposure was the 
reduction of slit- width to dimension consistent with the fineness of 
lines in the spectrum. These results are illustrated in plates I and II. 

For spectrum beyond 9000 A., the III-Q type plate was found 
much better after sensitizing. But these plates were found to deterio- 
rate very quickly and even with cold chamber storage they showed a 
tendency to develop marks characteristic of old plates, though their 
life is somewhat increased by such storage. 

No external comparison spectrum was taken to map the spec- 
trum, but in any portion chosen for measurement, three suitable 
internal wavelengths of prominent iron lines were selected, and the 
intermediate wavelengths were then interpolated in the usual way. 
These prominent lines were selected from wavelength chart of Hilgere 
and from a recent paper of Zaki Uddin^ giving compilation of 
revised prominent lines. Hilger’s Lj Comparator was used for the 
purpose of measuring the plates. 
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Results. 

A catalogue of lines measured in the above manner is given in 
the table below. The first column gives our own measurements. 
For comparison, the. corresponding values from HilgeFs chart based 
upon Babock^, Querbach®, Meggers and Kiess^ are entered in 
column 2, and those of Dingle in column 3. It was unfortunate that 
we could not get to hand the paper of Meggers’^ on the interferome- 
tric measurements for the purposes of comparison. The results of 
Dingle,^ being the measurements on 10 ft. grating, are supposed to 
be accurate and they contain a few more lines than those recorded in 
column 1 or 2. 

Table giving the iron lines measured and comparative values. 


T 


Authors 

Hilger's Chart. 

Dingle. 

7937-18 (8) 

7937*182 


7945-97 (6) 

7945*889 


7998-95 (8) 

7998*988 


8028-95 (2) 

8028*352 


8046-40 (8) 

8046-083 


8085 10 (6) 

8085-219 


8148-80 (0) 

8149*590 M.K. 


8199-45 (1) 

8198*980 


8207-60 (0) 

8207*792 


8220-60 (8) 

8220*422 

i 

1 

8232-20 (0) 

8232*371 


8247-50 (?) 

1 8248*190 


8293-70 (0) 

1 8293-559 


8326-95 (10) 

1 8327*080 


8339-70 (J) 

1 8339*447 


8365*60 (4) d 

! 8365-667 


8:^87-60 (10) b ! 

1 8387*785 


8424-30 (0) 

8424-140 M.K. 


3439-65 (2) 

8439*607 


8468.40 (8) 

8468*427 


8497-60 (2) 

8497*020 


8514-10 (8) 

8514*086 


8526-90 (0) 

8526*685 


8542-10 (4)Fe? 



8582-40 (3) 

8582*299 


8611-60 (6) 

8611*837 


8621-40 (0) 

8621*550 M.K. 


8661-70 (10) 

8661*920 


8674-55 (4) 

8674*772 


8688-60 (10) 

8688*640 


8710-00 (?) 

8710*280 M.K. 


8757-30 (4) 

8757*160 


8763-90 (3) 

8764*02 


8793-50 (4) 

8793*380 


8824-05 (10) 

8824*180 

883846 

8838-66 (3) 

8838*36 

8866-80 (8) 

886692 

8867-00 

8919-60 (0) 

8919*95 

8920 10 
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Authors 

Hhjgbr's Chart. 

Dingle. 

8944-90 (2) 

8945*15 

8945-21 

8975-40 (2) 

8975-36 

* 8975-43 

8999*60 (8) 

8999*54 

8999 56 

9012-30 (i) 

8012-10 

9010*64 & 9012*17 

9025-30 (4) 

9024-47 

9024*49 

9063-10 (?) 

9062*29 M. K. 


9089*65 (6) 

9089-40 

9089*43 

9118-90 (2) 

9118*87 

9118-92 

9147*60 (0) d 

9147-91 

9148*08 

9210.80 (^) d. b. 

9209*99 M.K. 

9210-05 

9258*20 (1) 

9258*4 & 9259*05 

9258-38 

9316*80 (0)? 

9318 09 M.K. 

9318-25 

9351*00 (i) 

9350*52 

9350-50 

9360-90 (4) 

9359-37 & 9362-36 

935940 & 9362-40 

9372*50 (J) d 

937284 

9372*92 

9401*40 (J) d 

9401-09 

9401*18 

9413*90 (1) 

9414*14 

9414*13 

9442*60 (i)v.d 

9443*98 

944398 

9453*30 (1) 

9454*24 

9452*56 & 9454*35 

9512*60 (1) 

9513*21 

9513*26 

9529*10 (i) 

9529*31 

952927 

9569*60 (3) 

9569*95 

9570.02 

9603*40 (i) b ? 
9628*00 (4)b..vd 

9626*60 

9626*60 

9654*50 (4) 

9653*18 

1 9653*20 & 9657*32 

9698*90 (i) 

9699 70 

i 9699-70 

9738*90 (10) 

9738*73 

9738*64 

9763*63 (4) 

9763-34 & 9763*91 

9763*63 

9800*90 (3) 

9800-42 

9800*38 

9862*50 (4) 

9561-83 

9861-85 

9887*80 (4) v.d. 

9889*11 

9889*10 

10064*7 (4) 

100^509 

1006508 

10146*2 (4) 

10145*64 

10145-69 

10216*5 (4) 

10216 42 

10216*44 


b— broad, d= diffuse, v.d.^very diffuse M. K. = Meggers & Kiess. 

It can be seen from the above table that many of the intense 
lines agree fairly well with those of the other authors. But on 
account of small dispersion of spectrograph used they cannot be said 
to be accurate to less than tenth of an An strom unit. In the case 
of very weak or diffuse lines, the error can be as hit h as one Angst- 
rom unit or more. Except for some unresolved lines, the number 
noted is almost the same. Errors due to non-resolution or 
are to be noticed in the lines especially 9360.9, 9453.3, 9654.5, 
9442.60, 962a00 and 9887.8 in the list. The line 8542.1 which 
appears with appreciable intensity in our photograph has not been 
found in Kayser & Konen’s* or H. Kayser’s* compiled lists as due 
to iron. We can neither identify it with any probable impurity in 
the sample of iron used. It may be noted that the line at 9063.10 
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which has been receded on our photographs, can be identified in the 
list of Meggers and Kiess^ but cannot be confirmed from Dingle's* 
recent results. 

Summary : Infrared spectrum of iron arc in air has been photo- 
graphed on Hilger E 305 glass prism spectrograph and about 66 
lines have been measured in the region from 7937 A. to 10216 A. 
The values have been compared to those of earlier investigators. 
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THE TRACKS OF SWIFT NUCLEI IN PHOTOGRAPHIC 
EMULSIONS 
By 

H. J. TAYLOR M. Sc. 

Professor of Physics, Wilson College* 

The following is a brief account of an investigation commenced 
recently in the Cavendish Laboratory, Cambridge, and now being 
continued in Wilson College, Bombay. 

A number of methods have been devised during the past few 
years for recording fast nuclei. In particular, the Geiger Counter and 
the Wilson Expansion Chamber have been developed to an astonishing 
degree of perfection and the latter in particular has become an im- 
portant tool of research. The method to be discussed provides yet 
another way of recording the tracks of swift nuclei, which has shown 
itself to have certain important applications. [ Taylor : Roy. Soc. 
Proc. A, Vol. 150, p. 382, June 1st, 1935. ] 

It has been known for about 25 years that an a--particle, in 
its passage through the emulsion of a photographic plate, causes the 
silver bromide grains which it encounters to become developable. 
After development, the track of each particle is therefore marked out 
by a row of developed silver grains, and if these are sufficiently 
small and numerous they define the track of the particle with fair 
precision. As the range of the particles in the emulsion is less than 
one thousandth of that in air, the tracks can only be seen under a 
high magnification. 

Ordinary commercial emulsions are not very suitable, though 
with special treatment of the plates good results have been obtained 
in certain cases by Frl.Blau and her co-workers in Vienna. For 
the present experiments, however, new emulsions have been devised 
( by the kind co operation of the Ilford photographic company ), and 
these are specially suitable for the recording of particles. The ac- 
companying photographs give an idea of the kind of results which 
are obtained, 

a-particles 

Various methods have been used for the recording of a particles. 
The plate may simply be soaked in a radioactive solution and then 
dried. The radioactive atoms are then actually in the gelatine, and 
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tracks are obtained distributed at random all over the plate. The 
number of tracks obtained depends, of course, on the time during 
which the plates are allowed to stand before development. Oc- 
casionally the radioactive solute forms minute crystals in the gelatine, 
which act as centres' from which numerous a~particles are emitted. 
Thus one obtains a ' star ' of tracks radiating from a centre, of which 
an example is reproduced in Fig. 1. In this case the plate had been 
soaked in a very weak solution of Th. ( B -f C ). 

For studying the individual tracks, it is more convenient to 
allow the particles to fall very obliquely on the surface of the emul- 
sion, from a small source a few centimetres away from the plate. 
The experiment is done in a vacuum, so that the a-particles may 
reach the plate with their full energy. In this way one obtains well 
defined separate tracks. 

It is found also that the glass of the photographic plates con- 
tains minute inclusions of radioactive substances. If tlnese are near 
the surface, tlie particles emitted may pass out of the glass into the 
emulsion. An interesting example of this is shown in Fig. 2, where 
four tracks are seen to radiate from a point. At this point there has 
been a small radioactive inclusion, and the distance from this centre 
to the initial point of each track represents the distcince which the 
fl-particle has traversed in the glass, before rising into the 
emulsion. 

Recoil protons 

When neutrons pass through the emulsion they leave no track of 
their own. Occasionally, however, they will come into collision with 
a Hydrogen nucleus, and the latter is knocked forward as a fast 
proton. Plates which have been exposed for some time to neutrons 
are found to show many such proton tracks, of maximum length 
corresponding to the energy of the neutrons employed. In the present 
experiments the maximum length found was nearly half a millimetre, 
corresponding to a range of some 60 cm. in air, Frl. Blau, who has 
investigated these protons for some time, has found even longer 
tracks. Fig. 3 shows a photograph of a recoil proton track in one of 
her plates, which she kindly sent for comparison. It will be seen 
that for these long tracks the large-grain process emulsion has 
advantages, in that the track is very clear and definite. A further 
point of interest is that tliis track shows a large angle deflection, 
caused by the passage of the proton near to a nucleus. 

Disintegration tracks 

It has further been found possible to record the tracks resulting 
from the disintegration of nuclei under neutron bombardment. 
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Lithium and Boron have been the elements studied so far. A suitable 
chemical compound is selected, and this is soaked into the emulsion, 
so that the latter is impregnated with atoms of the element in 
question. The plate is then exposed for a suitable time to neutrons. 
Occasionally a neutron makes a collision with a hucleus of Boron or 
Lithium, when it is found to cause a disintegration according to one 
of the following schemes : [ Taylor and Goldhaber : Nature, Vol. 

135, p. 341, March 2, 1935. Taylor : Phys. Soc. Proc„ Vol. 47, 
p. 873, 1935.] 

(1) Li* -h rf He* + H* 

(2) B'* + n^ Lr + He* 

(3) B'® 4- He* -f He* + H* 

The energy appearing in the process depends upon the difference of 
mass between the two sides of the equation. In the case of reaction 
(3) the total mass of the three particles resulting from the disintegra- 
tion is a little greater than the combined mass of the Boron nucleus 
and the neutron. Thus the reaction does not take place unless the 
neutron carries sufficient energy to make up for this difference of 
mass. Reactions (1) and (2), however, are exothermic, tlie sum of 
the masses on the right hand side of the equation being less than that 
on the left hand side. The difference is supplied to the resultant 
particles in the form of kinetic energy. Unless the bombarding 
neutron has large momentum, the total momentum after impact is 
small. Thus the two particles move away in nearly opposite 
directions, so that the two tracks appear as a single track. 

Conclusion 

The photographic method cannot be applied over such a wide 
field of investigation as, for example, the expansion chamber ; but 
where applicable it has great sensitivity. In the expansion chamber 
the effective time of exposure is limited to a small fraction of a 
second, whereas the plates may be exposed to neutrons or other 
radiation for weeks or months. Owing to the high stopping power 
of the emulsion as compared with air, the equivalent volume in which 
tracks are obtained is many thousands of times greater than that of 
an ordinary chamber. Thus even extremely rare events ( such as the 
occurrence of reaction (3)) may be recorded. These advantages make 
the method a powerful one, and it is now being applied to a variety 
of problems. 

Description of photographs 

Fig. 1 Numerous a-particle tracks produced by soaking the 
plate in a weak solution of Th. ( B -f C ). Magnification 850 x . 



(Figure 1) 

Trans. 6: The Tracks of Swift Nuclei in Photographic Emulsions : by Prof. U. J. Taylor 
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Trans. 6: The Tracks of Swift Nuclei in Photographic 
Emulsions : by Prof. H. J- Taylor- 
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Fig. 2 Four a-particle tracks in the emulfflon, arising from a 
radioactive inclusion in the glass. Magnification 2400 x . 

Fig. 3 Track of a proton produced by the passage of a neutron 
throu^ the emulsioii ( Process plate ). Magnification 600 x . 

Fig. 4 Typical track corresponding to reaction (2). Magnif- 
ication 3000 X . 

Fig. 5 ' Tracks corre^nding to reaction (1) The separate tracks 
of the two particles are indicated. Magnification 3500 x . 



ON THE NATURE OF CHEMICAL BINDING OF CERTAIN 
OXIDES AND SULPHIDES. 

By 

P. K. SEN-GUPTA D. Sc. 

Posies Dtpartment, Rajaram College, Kdlhopw. 

I 

In recent years there seems to be a good deal of differraice of 
opinion regarding the nature of binding in compounds like the hydro- 
gen halides and some oxides and sulphides, but in most cases proper 
data which will decide whether a compound is distinctly ionic or 
atomic are lacking. The present paper is in the nature of a discus- 
sion which attempts at proving that the bindings of the compounds 
ZnS, ZnO, CdS, CdO, HgS, CaO, SrO and BaO, investigated by the 
author are definitely ionic in nature. 

In the case of diatomic compounds, specially the saturated oxides 
in which the atoms are divalent, some authors assign a structure on 
the same lines as that assigned to BeO by Mulliken^ The emission 
band spectrum of BeO was foimd to be due to a transition 
MuUiken postulated that the ground state dissociates in the limit to 
Be (s* 'S) and 0 (p^ *D) when the distance between the nuclei is 
increased to infinity due to vibration energy. 
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We will disregard for the time being the suggestion by Herzberg^ 
and others that the chemical linkages formed by the s® electrons are 
unstable. 

The state vhich results from the foregoing association of 
BeO explains the diamagnetism of BeO. The excited state which is 
also a state dissociates into Be (sp ^P) and 0 (p^ ^D), that is, in 
the process of excitation Be (^S) has been raised to the state Be (^P). 
The Difference D' — D" between the dissociation continua is claimed 
to be close to the value of — ^^P of Be, and the closeness is cited by 
the authors to prove the correctness of their hypothesis. But actually 
the agreement was not found to be so good as expected, and Les^eim 
and Samuel® were led to take an altogether different view of the 
structure of BeO in its ground and excited states. According to 
these authors, the picture is more like that shown in Fig. 2. They 
hold that even in the ground state one of the 2s electrons in Be is 
promoted to 2p, and in the excited state both of them are promoted 
to 2p. The value of D' — D" is in better agreement with the energy 
of promotion 2s2p--2p now. 



Transaction No, 7 : On the Nature of Chemical Binding of certain Oxides 
and Sulphides by P. K. Sen-Gupta. 

The application of the foregoing ideas to the sulphides* and 

1. Herzberg, Zeit. i Phys. Vol. 75. p. 601, 1930 

2. Lessheim and Samuel, Zeit. f. Phys. Vol 84, p. 637, 1933. 

3. Sen-Gupta, Proc. Roy. Soc. A., Vol. 143, p. 438, 1934. 
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oxides^ of Zn, Cd and Hg receives a check at the very outset The 
absorption spectra of the vapours of these substances were studied by 
the present author, and are reported elsewhere, but no trace of any 
band absorption was found between X 8000 apd X 1900. If the 
theories of Lessheim and Samuel (loc. cit.) or of Mulliken (loc. cit.) 
held good the Franck-Condon diagrams of these compounds would be 
of the type given in Figs. 1 or 2, in which the atoms Be and O can 
be replaced by, say, Cd and S respectively. On account of the definite 
absence of band absorption at the expected place, it is clear that 
neither of the two associations of Cd and S, shown in Figs. 1 or 2 are 
involved in the ground state. 

In all the oxides and sulphides investigated by the present author, 
not only are the band absorptions absent, but we have to account 
also for the continuous absorptions obtained. I have found that the 
vapours of these substances always show a continuous absorption 
beginning from a long wavelength limit ( hvi ) followed by retrans- 
mitted patch of light with second absorption ( beginning represented 
by hv 2 ). In the case of HgS, there is a third region of absorption 
(hvs) after another retransmitted patch of light. These different ab- 
sorptions can always be found, if the calculated limits are within the 
region of investigation. To account for the continuous absorption 
on the line of Mulliken’s or Lessheim and SamueFs hypothesis, if we 
suppose, that the binding is of Hund’s type a, the molecular states 
possible out of the combination Be (s^ ^S)-f O (P^ ^D) are '2, ’II, ’A 
of which the state is presumably stable. The ’II and ’A states 
are most likely unstable since no emission band system due to them 
are known. We will consider here only the transition to the ’II state 
as the transition to the ’A state is forbidden by the selection princi- 
ples. A Frank-Condon picture of the repulsive states is shown in 
Fig. 3. The excited state which is formed out of Be (sp ’P) O (p* ’D) 
has a similar repulsive state ’II. Absorption experiments if the 
picture were true, will reveal continuous absorptions due to 
’2 normal ’II normal ’2 normal ’II excited 
(while ’2->’2 ^ould Aow band absorption). The difference in 
energies of the first two long wave beginnings of absorptions, that is, 
hvi — hv 2 should then give the value of ’S — ’P of Be. But it is very 
difficult to try this experiment with BeO which melts at a very high 
temperature, and probably gives appreciable vapour pressure at a 
temperature higher than 2000® C. We have to fall back upon the 
compounds of Zinc, Cadmium, and Mercury mentioned above which 
were actually tried by myself. 

If we suppose that the compounds investigated by me are built 

X. Sen-Gupta, Bull. Acl4. Sci. U. P. Vol 2, p. 245, 1933, 
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on a similar model, the continuous absorptions should be due lo 
transitions from A to B and C (Fig. 3). The interval between the 



FiC. 3. 

Transaction No. 7: On the Nature of Chemical Binding of certain Oxides 
and Sulphides by P. K. Sen-Gupta. 

two cuts should equal s* 'S — sp 'P of Zn, Cd or Hg. But this is far 
from being the case as shown in the following table. 


Table I 


Substance 

hvi — hV2 

I 

— 'P of metal 

ZnS 

1*3 volts 

5‘9 volts 

CdS 

1*3 volts 

54 volts 

HgS 

1«22 volts 

5-0 volts 


Hence the Mulliken picture fails for the observed absoiption 
spectra of the sulphides as well as oxides of Zn, Cd and Hg. 
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According to Lessheim and Samuel the linkage with the s® elec- 
trons of Be ( or Zn, Cd and Hg ) will give repulsive states only, so 
that the continuous absorptions may be said to be due to a transition 
to the repulsive states of the molecules formed by linkages with the 
s^ electrons of the metal, as shown in Fig. 4. The ground state is 
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the same as in Fig. 2. The relative positions of the dissociation 
continua cannot be fixed with respect to the dissociation continuum 
of the ground state, the position of which is unknown if the 
linkage is supposed to be atomic. If there were only one repulsive state 
due to each metastable state of oxygen or sulphur atom, the three 
absorptions obtained by myself and their relative differences would be 
qualitatively explained. But there are in all six repulsive states, 
transitions to five of which are allowed. And again these should be 
intermingled with the repulsive states arising out of the combination 
of the ground state also, so that there would be more than five 
continuous absorptions mixed up with each other within the region 
investigated in some cases. The whole idea is too qualitative, and 
does not possess the simplicity and clearness of the assumption of 
an ionic binding with the units like Zn'**'‘“, S as shown by the 
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present author in the papers on the oxides' and sulphides of the 
metals ( loc. cit. ). 

II 

In the case of CaO, SrO and BaO calculations showed that only 
the first absorption beginning was within the quartz region and the 
second fell in the fluorite region. 

Mahanti* and others have investigated the emission band spectra 
of these compounds and have assigned the bands to the transition 
'2 '2. Mahanti assumes a picture of BaO similar to that of 

BeO of Mulliken, that is, in the ground state BaO has the constitution 
Ba CS) + 0('D) and in the excited state Ba (^P) + O (’D). 
The following points may be put forward against this picture. 

1. The band absorption corresponding to the so called funda- 
mental emission bands are absent, which means, that the ground state 
is not involved in the production of the emission bands. 

2. An unstable state ( which can also be present ) due to Ba 
( 'S) + 0 ( 'D) will give continuous absorption, as discussed in Part 
I of this paper. Since this repulsive state 'II will have the same 
dissociation energy as the ground state '2, the beginning of absorption 
(continuous) corresponding to transition AB in Fig. 5 will have 
almost the same energy as the dissociation energy of the ground state, 
or may be higher. 

In the following table tlie calculated values of Mahanti ( loc. 
cit. ) of D' and the experimental values of the beginnings of absorp- 
tion* that is, hv, have been compared. 


Table II 


Substance 

hv 

ry 

CaO 

6*0 volts 

1 

4*58 volts 

SrO 

4*8 volts 

1*52 volts 

BaO 

5*9 volts 

6*32 volts 


There is no agreement at all. In the first two cases we may try 
to stress the agreement by supposing that the repulsive cure 'II is not 
horizontal but rises very steeply,* so that AB ( Fig. 5 ) is almost 


1 Sen-Gupta, Bull. Acad. Sd., U. P. Vol. 2, P. 245, 1933. 

2. Mahanti, Phys. Rev., Vol. 42, p. 609, 1932. 

Proc. Phys. Soc., Vol. 46, p. 51, 1933 

3. Sen-Gupta, Bull. Acad. Sci., U. P., Vol. 3, p. 203, 1934. 

4. Sen-Gupta, Zeit. f. Hiys., Vol. 88, 647, 1934. 
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double the value of D. But if this were the case, the absorption cut 
would not be sharp as actually observed in these cases, but would be 
very gradual as in the case of the hydrogen halides. So this argu- 
ment fails. 
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3. The differences of the dissociation energies. D' — D" in 
Fig. 1 of two states of BaO which are responsible for the emission 
bands, are claimed to give the value of of Ba by Mahanti, 

but it has been found that, D' — D" agrees better with the value of 
25 — Qjp ^ows that the emission bands are caused by 

two interm^iate states, which are due to the ionic combination of 
Ba*^ and 0 , and Ba"^ (excited) and O respectively as shown in 
Fig. 6. 

Since the dissociation energies are known it will be possible to 
ascertain, whether, the continuous absorption obtained by me is due 
to the transition to repulsive state which is caused by linkage with 
s® electrons of the metal. The ground state which is the stable state 
^ould then consist' of Ca{sp*P) + 0(p^ *P) on the lines of Les- 
sheim and Samuel (loc. cit. ). There will be two repulsive states 
due to the combination Ca( s® ) -f 0( *P ), that is. % Hi having 
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common dissociation energy. The potential energy curves of the 
repulsive states will cut that of the ground state as shown in Fig. 7. 



FtG, 7. 
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It is evident that the first beginning of absorption hvi will correspond 
to an energy which is less than the energy of dissociation IV of tiie 
ground state. 

Prom Table II it is seen that in two of the cases, values of hv, 
instead of being smaller, are so much greater than those of E/ as to 
make the idea agreement absurd. It has already been pointed out 
that on account of the sharp absorption cuts we cannot assign a steep 
inclination to the upper curves so as to give a better agreement 
between hv and O'. 

The logical conclusion from the foregoing argumaits is that the 
assumption of an atomic binding for the saturated oxides and sulphid- 
es cannot explain the experimental results obtained by the author. 
On the other hand such an assumption leads to insuperable difficul- 
ties. The assumption of an ionic binding, on the other hand explains 
the results satisfactorily, as shown in the previous papers. 

My best thanks are due to Prof. M. N. Saha, D. Sc., F. R. S., 
for his encouragement in connection with this work. I am also 
thankful to Dr. Lessheim and Dr. Samuel for some criticisms and 
discussions. 



ON THE THEORY OF VISCOSITY OF LIQUID METALS. 

By 

D. V. GOGATE. M. Sc. 

( Professor of Physics, Baroda CoUege , ) 


In view of the recent investigations into the properties of liquid 
metals, it may be of interest to study the phenomenon of the viscosity 
of metals in the liquid form from the point of view of the electron 
theory. Following the recent work of Andrade^ and also of Mott* we 
take the liquid metal near the melting point as still possessing the 
lattice structure which was characteristic of it in the solid state — the 
Debye or rather Einstein characteristic frequency being, of course, 
different in the liquid state. In fact. 



where L is the latent heat. The formula for the viscosity of liquids 
deduced by Andrade on the assumption of this continuity of lattice 
structure may be obtained as follows : — 

If m is the mass of a molecule and / is the average distance 
between the centres of the molecules, the change in momentum in 

one period is 2 ml ~ 

dz 

dv 

or the change in momentum per second is 2 ml ^ v 

where v is the frequency of vibration of the molecule. If we make 
the usual simplifying assumption that one-third of - the molecules are 
vibrating along each of the three directions normal to one another, 
the change in momentum for all molecules in unit area will be: 

I N y nd where N is the number of molecules per unit area of 
dz 

a layer and is equal to ^ 


Supposing now that the communication of momentum takes 
place at every extreme libration and that a molecule conveying 
momentum crosses a plane parallel to the drift twice in every com- 
plete vibration, the transfer of momentum per second per unit area is 
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Hence 


IQ 


4 vm 

T 


Substituting for v from Lindemann’s formula®, 


V 


f' I 


where V is the fundamental frequency, T»i is the melting point. A, the 
atomic weight and V/i the volume of a gram-atom at temperature 
Tw., we get. 



I Tm 
^AVa*I» 


Since 



where N is Avogadro's number, we obtain, 


Yi = 4 c K 5.1 X io~^ ^ ATm /i\ 


for C » 2-8 X 10« and -= 6-06 x 10*® 

This is Andrade’s formula for the viscosity of liquids. 


The Debye frequency v in the relation tj = 4 '’-p-may however 

be expressed with advantage in terms of the Debye temperature 9l as 
is more usual with workers in modem Physics and perhaps 
theoretically better than expressing it in terms of the melting point 
temperature Tw. In view of the imperfect knowledge of the 
bdiaviour of adjacent layers and molecules of liquids and of the 
average distance by which a molecule leaves its position of equilibrium 
it may also be safer to introduce a constant $ in the relation between 
/ and n and put Bl ^ n - ^ where n is the number of molecules per 
unit volume. We then get, 

Tj * J p V n ’/s 

If P denotes the density. A, the atomic weight and ma the mass of 
the hydrogen atom, we have, 

n =» and iq » J p v (-^) ^^Ams |. 

Ama 'A > 

Putting ^ or V * ^9l 

h 

where k r^resents Boltzmann's constant, h is Planck’s constant and $l 
is the Debye characteristic temperature, we have, 

Ti = ^ Ql (2) 

Both the formulae (l) and (2) express the viscosity in terms of experi- 
mental constants having nothing to do with viscosity measurements. 

We can now compare the values of viscosity calculated from the 
above theoretical formulae (1) & (2) with the observed values 0 
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viscosity of certain liquid metals for which published experimental 
data exist. 


Table giving the calculated and observed values of 
viscosity of liquid metals. 


Liquid 

metal 

Yj cal. 
from (1) 

Y] cal. from (2) 
with P = 2-3 

YJ obs. 

Cd 


0-024 

>0-018 

Hg 

0-021 

0-023 

0-021 

Cu 

0-038 

0-032 

0-038 

Sn 

0-019 


0-020 

Pb 

0-025 

0-023 

0-028 


It will be seen from the above table that the agreement between 
the values calculated from (2) and the observed values is fairly 
satisfactory considering the uncertainty* about the experimental 
results obtained by different workers. The values calculated from 
(1) are, no doubt, in extraordinarily close agreement with the observed 
values but this seems to be more or less a chance coincidence. 
For, in view of the approximate nature of the assumptions and also 
the discrepancies in the values of viscosity obtained by various 
observers*, one cannot legitimately expect an agreement within 5 or 
10 percent. The values obtained from formula (2) depend upon the 
value of the constant 0 which takes account of the crystal structure 
of the metal. Formula (2) has the additional advantage that it 
expresses the frequency v in terms of the Debye characteristic 
temperature dt which is more in keeping with the modem tendency* 
in theoretical physics and perhaps better than putting v in terms of 
the melting point Tm. 

The above theory applies rigorously to the viscosity of mona- 
tomic metals. The problem of diatomic molecules is therefore left 
untouched for the present. 

References : 

(1) cf. Andrade, Phil, mag., 1934, 17, 497 

(2) Mott, Proc. Roy. Soc., 1934, 146, 465 

(3) Lindemann, Phys. Zeitschr., 1911, 11, 609 

(4) Andrade, Phil. Mag. 1934, 17, foot note on P. 508 

(5) Andrade, loc. cit. 

(6) Mott, loc. cit. 




ON THE MAGNETIC MOMENT OF THE NUCLEUS AND 
HYPERFINE STRUCTURES IN THE SPECTRUM OF 
DOUBLY IONIZED ANTIMONY WITH A NOTE ON 
THE STRUCTURE OF THE ARC LINE X3723. 

BY 

J. S. BADXMI. 

Wilson College, Bombay, 

Summary : 

Hyperfine structures of two doublets of the spectrum Sblll have 
been studied and an approximate value for the mapnetic moment of 
the nucleus derived. A discussion of this has led to a modification of 
the gross structure analysis. The structure of the arc line X3723 has 
been interpreted taking the mechanical moment of the nucleus 
= ( 5/2 ) h/2 TT for both isotopes. 

Introductory : 

It is now well known that many spectral lines which appear 
sharp when examined with spectroscopes of ordinary resolving power 
split up into a number of components when high resolving power is 
available. The fact that atoms of the same element have different 
atomic weights sometimes contributes for some reasons to this so- 
called hfs* of lines, the effect varying for individual spectral lines. 
But even simple atoms do show such structures. It was further 
fovmd that these structures in the favourable cases showed a multiplet 
form similar to the ordinary multiplets of the gross structures but in 
a miniature form and it was also found that Lande’s interval rule 
was obeyed for this term splitting as well. Ruark and ChenaulP, in 
order to explain this, for the first time introduced one more quantum 
number F besides the already existing N, L, S and J. Pauli* assigned 
to the nucleus a favoured direction. With this was associated a 
definite magnetic moment and hence, just as in the case of the spin- 
ning electron, a definite mechanical moment Ih/2 «• , corresponding to 
a nuclear spin quantum number I. The magnetic moment intwacts 
with the extra nuclear electrons. Thus the total ang ular quantum 
number J combines vectorially with I giving rise to the fine quantum 
number F. The original single energy level characterised by J splits 
up into 2J+1 ( or 21-fl, if J is greater than I ) levels characterised 
by definite F v alues. For the gross structure the mechanical moment 
• stands throughout for hyperfine structures. 
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for a particular state arising from a definite electronic configuration 
is given by J expressed in units h/2 ir and the magnetic moment is 
given by J.g expressed in terms of Bohr-magnetons, i. e. eh/4 t me 
units m being the mass of the electron. Here, g is the well known 
Lande-factor which can be theoretically calculated and derived from 
the Zeemaneffect data. The corresponding ratio of the magnetic 
moment of the nucleus, expressed in units eh/4 «• Me or proton- 
magnetons M being the mass of the proton, to its mechanical 
moment, expressed in units h/2 v , is known as the g ( I ) factor. 
This can be calculated from observed hfs with the aid of mathe- 
matical formulae derived by Goudsmit^ 

Antimony has two isotopes of atomic weight 121 and 123, their 
abundance ratio being 100 : 78.5^. From a study of the hfs of the 
lines of the first spark spectrum by the author® their nuclear spin- 
moments were found to be 5/2 for Sb'*^^ and 7/2 for Sb^"'*. These 
wei'e further utilised in explaining the structures of the arc lines®. 
Crawford and Bateson^ have corroborated the above values of the 
spin-moments from their observations of the hfs of the lines of the 
trebly-ionized atom. Later, however Tolansky® studied the hfs of 
some lines of the first spark spectrum using a cooler source and con- 
cluded that I = 5/2 for Sb^^^ as well. 

Experimental : 

In the present investigation the source used was a quartz dis- 
charge-tube which could be evacuated by means of a mercury-pump 
and filled with helium at low pressure as desired. Metallic antimony 
was kept in the bulbs of the discharge tube and heated. A sketch of 
the discharge-tube is given in Fig. 1. A condensed discharge was 
passed through the capillary portion of the tube, 4 cm. long and 
1.5 mm. in diameter, and excited the Sblll lines quite strongly. For 
investigating the hfs a Fabry -Perot etalon was placed in the parallel 
beam of light between the collimator and the prisms of a Zeiss- 
constant-deviation three prism glass spectograph for which the average 
dispersion in the region investigated was 8.8 A. U. per mm. Invar 
rings of suitable thicknesses, inserted between the two quartz plates 
of the etalon, served to give the desired dispersion for the hfs. 

The wave-lengths of the four lines selected for a study of their 
hfs are given below in column 1 of Table I and their classifications® 
in column 2. The observed hfs were diffuse but each line was clear- 
ly resolved as a doublet, the component to the longer wave length be- 
ing the stronger of the two. The visually estimated intensities of 
the components are in the ratio of about 4 : 3. Separations of the 
two components for the respective lines are given in wave-numbers 
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to two places of decimals in column 3 of the Table, the separations 
being measured between points of maximum intensities of 
the components. 

Photographs of the fringes of the four lines given in the Table 
are reproduced in plate I, A, B, C, D. A and B are taken with a 
gap of 2mm. between the etalon plates, while C and D are taken with 
a 3mm. gap corresponding to dispersions 2-5 v and 1-6 v respectively 
per order. 


Table I. 


X l A. 

Classification. 

Separation, 

426509 

(5s.‘6s.) ~ (5s.2 6p.) P, 

2 L> 

1*27 

4591*89 

( .. ) ) “Pj 

1*40 

4352-16 1 

(5s.5p.‘-) „ - ( „ ) -Ps 

0*45 

4692-91 

( .. ) „ - ( ) ’Pj 

055 


Discussion : — It is of course not possible to throw any further, 
light on the values of the nuclear spin moments from the available 
data. 'Rieoretically we should expect XX 4265 and 4352 to be split 
up into six components corresponding to each isotope i.e. either line 
should show twelve components. XX 4592 and 4693 should similarly 
show eight components each. In Fig. 2 are given the very useful 
graphical pictures’® of what the components would look like for the 
transitions ... (a) ~ "'Pj for the isotope 

Sb“’. The intersections of any horizontal line with the graph 
would give the relative positions of the components for a definite 
ratio of the splitting factors of the combining terms. At the centre, 
only the splitting would be re^nsible for the structure, the flitting 
factor for the term being zero i.e. corresponding to the ratio 1 : 0. 
The top and the bottom correspond to the ratios 1 ; + 1 and 1 1 
regjectively. The theoretically calculated relative intensified’ of the 
components are given at the bottom. The thick lines give the mean 
positions of the unresolved components due to the ®P term-splitting. 
It is evident that a comparatively small splitting of the ®P terms 
would diow the structures as doublets. Further, a similar but 
narrower structure would be superposed on this due to the second 
isotope, its I-value being taken equal to 5/2. It can be concluded 
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from the observed patterns that the 6s term has the largest split- 
ting factor, next comes the (5s 6p^) term, while the 6p terms 
have small but positive factors that of ‘'^Pj being smaller of the two. 

Giving the ®Pn term a small negative factor would lead us to assign 
a comparatively large value for the ^Pj splitting which would not be 

compatible with the observed data. The resultant term splitting for 
the two isotopes would be about 1*38 v and thus the splitting for the 
6s term for the lighter isotope" would be about 1*58, which gives 
for the splitting factor a value A = 0*53 v approximately. The cor- 
responding factors for the 6p ^P terms would be the order of 0-02v. 

For calculating the g(I) factor from the splitting of a term, 
arising from a single outer s-electron, Goudsmit^ gives the following 
formula : 

_ 3A. nf • 1838 _ 

(I) = r - - — J , where K(J, Z, ) 

SRa'^Zi . Z^ -K(i, Zi) 

= 4J(J + i) (J+1),(4P--1)?. 

and - (J -f i)‘^ ^ ( ot . Zi ) ^ . Here, no is the effective total 
quantum number and could be calculated from a knowledge of the 
absolute term-value. For Sblll, Lang^ gives for the 6s‘S term a value 
107321, and for the SsSp’-^ "S term 106852, based on an arbitraiy 
choice of 64000 cm.‘^ for the 5f “¥ 2 ^ term. Corresponding to the 

term value 107321 cm.'^ n© =3-034. Zo is the effective nuclear 
charge for a hydrogenic orbit, and in the case of a doubly-ionized 
atom, therefore, is equal to three. Zi is the effective nuclear charge for 
a penetrating orbit and for an s-electron Zj = Z = 51 for antimony. 
R is the Rydberg constant and a is the fine-structure constant 
* 2 IT e^/hc. The g(I) value on calculation comes out to be about 
2.88 units and tlie corresponding magnetic moment is about 7.2 
proton -magnetons for Sb^“^ Goudsmit® has calculated the magnetic 
moments from the author’s hfs data for the Sbll lines. Ke obtains 
the value 2-7 for Sb^*^ and 2-1 for Sb^-^ corresponding to the 
g(I) valves 1,1 and 0.6 respectively. Breit and Wills^* by a more 
detailed theoretical consideration obtain the value 1.3 instead of 1.1. 
It is interesting to note that taking the ratio of tlie g(I) factors of 
and Sb^'^ as 1.37, as given by Tolansky*, and the I-value as 
5/2 for both, corresponding to the value 2.7 for Sb^”^ the magnetic 
moment for Sb'^^^ comes out to be 2.0, not differing much from the 
value already quoted above. The value 7.2, as here obtained, is no 
doubt not very exact ; nevertheless, it shows that the formula 

* Calculated from the known ratio of the abundance of the two isotopes 
and the ratio of their g (I) factors. 

L 
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applied to the hfs of the lines of the doubly-ionized atom gives rather 
too high a value. 

The abnormal value obtained is in the author’s opinion due to 
an improper classification of the gross structure of the Sblll spec- 
trum. If the 6s term is interchanged with the 5s 5p‘^ term, the 
g(I) value deduced is very near the value obtained by Goudsmit and 
the large splitting thus assigned to the 5s 5p^ ‘^S term (as modified) is 
also not unexpected. In fact, in a. previous classification Lang^^ put 
the 6s "S term higher than the 5s5p® term, but later, in order to 
bring the classification in consonance with that of As III, he put the 

higher term as 5s5p“ and the lower as 6s However, 

a comparison of the relative intensities of the two doublets supports 
the modification. The transition s p should be more 
probable than the transition s p^ ^ p which involves a double 
electron-transition. The latter should therefore be expected to be 
weaker in intensity. Of the two doublets of the spectrum Sb III 
that to the longer waves is decidedly the stronger and should therefore 
involve the s term which substantiates the above modification. 
For the spectrum As III on the other hand, the doublet to the shorter 
waves is the stronger and this is in accord with the existing classifica- 
tion. A study of the hfs of the corresponding lines of the spectrum 
As III has now been undertaken and would help to decide tlie 
question. Further, in support of this modification it may be noted 
that in the spectra SelV^* and TelV^^, iso-electronic with AsIII and 
Sblll respectively, the s term is higher than the p^ term. In 
Table 2 are given the absolute term-values for GaMike and InMike 
spectra for the two terms in question, those for Sblll being 
modified as suggested above. The term-values for the first spark 
spectrum are divided by four, those for the second spark spectrum by 
nine and so on, for better comparison. As is seen from the Table, 
the change in the relative term-magnitudes of the s and p^ 
terms is quite gradual from the arc spectrum to that of the trebly- 
ionized atom. 


Table 2. 


Spectrum 

Term-values j 

1 

Spectrum 

Term-values 

5s SS 

484p^ as 

1 es^s 

5s5p’ 2S 

Ga 1 

23592 

8115 

In I 

22295 


Ge 11 

16559 

13586 

Sn II 

15204 

8996 

As III 

13524 

13400 

Sb III 

11872 

11925 

Sc IV 

11803 

13582 

Te IV 

10727 

12222 
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Taking the previously accepted 5s5p^ term, then, as the real 
6s term, the resultant term-splitting for the two isotopes would be 
about 0*52 v. This gives for Stf for the 6s term, a splitting 
about 0*60 V corresponding to the splitting factor A « 0*20. Taking 
the absolute term-value “ 106852, the effective quantum number 
no « 3*040. Substituting these in the g(I) formula we getg(I) = 1*1 
approximately, rather in too good an agreement with the value given 
by Goudsmit. The corresponding magnetic moment for Sb^^' 
would be 2*7 proton-magnetons. 

Structure of X 3723 : 

The structure of this particular arc-line X 3723, ( 5p^.^P^~5p®. 

6s.^P|), was explained in detail by the author in a previous 

publication.® The separations of the observed positions of its six 
components in lO"'^ cm.-’ were given as follows : 0, (9); 98, (8); 
250, (10); 470, (3); 615, (8); and 724, (9). The figures in brackets 
give the visually estimated intensities. Of these six components the 
middle two are blends. The structure was explained by taking the 
I-values 5/2 and 7/2 for Sb'®’ and respectively. The struc- 

ture could also be explained fairly satisfactorily taking 1 = 5/2 for 
Sb’®® as well, as given by Tolansky®, whose deduction is entitled to 
more weight on score of a better source. The ratio of the g (I) 
factors could be calculated by taking the ratio of the separations 
between the first and the last and the second and the fifth compo- 
nents and comes out to be 1*4, which is in very good agreement with 
1*37 derived by Tolansky. The interval factors, expressed in 10-® 
cm-’., for the 5p® term are 162 and 116 and for the 5p^ 6s term 79 
and 56 for Sb’*’ and Sb’^® respectively. The observed positions 
of the two unresolved middle components are very near the calculat- 
ed positions of their resultants. The structure calculated from the 
above interval factors is given below in Table 3. Figures enclosed 
in brackets give the calculated” relative intensities of the components. 


Table 3. 


Isotope 

Calculated structure in unit 

10^ cm-' 

Centre of gravity. 

121 

0 

237 

487 

724 

341 


(70) 

(56) 

(20) 

(70) 


123 

98 

266 

447 

615 

341 



(45) 

_(16) 

^56)_I 



A comparison of the observed structure (a) with the calculated 
structure (b) is given in Fig. 3, The lengths of the lines represent 
the intensities* 
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A STUDY IN THE DEGRADATION TO SUCCINIC ACIDS 
THROUGH r-BUTYRO-LACTONES AND OTHER RE- 
ACTIONS OF )9-ANISYL AND ^-HALOGEN- 
ANISYL GLUTARIC ACIDS. 

BY 

DATTATRAYA BALKRISHNA LIMAYE and RAGHUNATH GANESH OUTRE. 
The Ranade Industrial and Economic Institute, Poona. 

During the investigation on Cholesterin, Windaus has obtained 
substituted glutaric acids as degradation products, and for the identi- 
fication of these, a method was developed by Windaus and Klanhardt, 
( B. 54, 581-587) depending upon the action of iodine on the 
silver salts, when the V-butyro-lactones are formed. 

I Ag-00C-(CH2)rC00-Ag+ 1-. = CO-( CH.,)s-CH2+2AgI+COj 


' . -o- ' 

These lactones when oxidised give rise to the corresponding succinic 
acids. 

II C0-(CH5 )2-CH2->HOOC-(CH2):-COOH 
I 0— ■ ' 

This reaction as regards ^-substituted glutaric acids has been 
tried on alkyl substituted acids only. 

Hence a study of the degradation of ^-aryl-glutaric acids to the 
corresponding succinic acids through T-butyro-lactones was under- 
taken and as a representative of the class of ^-aryl glutaric acids, 0~ 
( 4-methoxy-phenyl)-glutaric acid was chosen. 

However as the work progressed it was found necessary to 
include ^-(Halogen-anisyl)-glutaric acids also. Moreover the con- 
densations of the ethyl-esters of the new glutaric acids with oxalic- 
ester ( Dieckmann, B. 32, 1930-35 ; 1899) have been studied and a 
number of functional derivatives have also been prepared. 

When the silver salt of ^-(4-methoxy-phenyl)-glutaric acid was 
heated with iodine the corresponding T-butyro-lactone could not be 
obtained and a side reaction consisting in the substitution of iodine in 
the benzene ring took place. 



CHi-COOH 
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The reaction was then tried on 0 - phenyl-glutaric acid but in 
this case also the expected lactone was not obtained. 

The ;S^(Halogenated-aryl)-glutaric acids were next tried. These 
acids were prepared by the halogenation of the -methoxy-phenyl)- 
glutaric acid. 

In all, five halogenated acids were obtained namely )ff-(3-chloro-^ 
4-aniysyl ), ^-(3-bromo-4-anisyl), )R-(3--iodo~4-'anisyl), ^-(3:5- 

dichloro-4-anisyl), and 0 - (3:5-dibromo-4-’anisyl)— glutaric acids. 

The position of the halogens in the case of the mono-halogen- 
ated acids was determined by the direct oxidation to the corres- 
ponding known anisic acids ; while in the case of the dihalogenated 
acids they were determined indirectly by the oxidation of tlie inter- 
mediate Y-butyro-lactones when the corresponding known anisic 
acids were obtained along with the new succinic acids. 


IV. HaCO- 


.< \-c 


3-( 3:5-di-chloro-4- 
anisyl )-glutaric 
acid. 


CHsCOOH Cl CHs-CO 

a » HsCO-^ ^CH o 

CHsCOOH a \ / 

CH' 

p*'(3:5-di-chloro-4- 
anisyl) — V 
butyro lactone 


-COOH 


Cl 

(3:5 -di-chloro-anisic~acid.) 

CH 2 -COOH 

H 

COOH 
3:5-<ii-chloro- 
4-anisyl )-— 
succinic acid. 

The degradation reaction on the mono-halogenated acids did not 
give the corresponding lactones while 3 : 5~di-~bromo ) and 3 : 5^- 
di-chloro)>-4-anisyl-glutaric acids gave the corresponding lactones (IV). 

These lactones were further oxidised to ( 3 : 5-di-bromo ) and 
P — ( 3 : 5-di-chloro ) -- 4-anisyl-succinic acids, identical with those 
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obtained by halogenating p—(4-anisyl)— succinic acid prepared by 
Lapworth’s method ( Soc. 127, 560-567. ); however an attempt to 
condense 3 ; 5-di-bromo anisaldehyde with sodium-cyan-acetate to 
form ( 3 : 5-di-bromo-4-anisyl ) — cyan-acrilic-acid, by Lapworth’s 
method was not successful. 

In the case of the condensation of the ethyl-esters of the glutaric 
acids with oxalicester to form compounds of the type ( V ), it was 
necessary to replace dry sodium ethoxide by finely divided sodium. 

COOGjHs 

I 

CH-CO 

V. HaCO- O -CH I 

^ CH-CO 


COOCjH., 

Di-ethyl~2 - ( 4’-"anisyl ) ~ 4 : 5 diketo-pentamethylene 1 : 3-dicar- 
boxylate. 

Owing to the peculiar behaviour of ( 4-methoxy phenyl ) — 
-glutaric acid, in giving the T-butyro lactones, only when two lialogens 
are present in the benzene ring, it is intended to investigate the 
reaction in the presence of other negative substituents. 

EXPERIMENTAL. 

1. ( 4-Methoxy-phenyl ) — glutaric acid ( m. p. 164^ C ), the 
starting material of the investigation was obtained by the reduction 
with sodium amalgum of p- ( 4-methoxy-phenyl ) — glutaconic acid 
(Limaye and Bhave, J. Ind. Chem. Soc. 8, 137 ; 1931 . ) 

2. j3 — ( 4-Methoxy-3-iodophenyl ) - glutaric acid (m. p. 161^ C). 
Following the method of Windaus and Klanhardt a mixture of 5 
Gms. of silver salt of P -*( 4-methoxy -phenyl )- glutaric acid, 3 
Grams of iodine, and 8 Gms of sand was heated for one hour in an oil 
bath at ISO^C. The cooled reaction mass was extracted with ether 
and the ethereal solution was washed with dilute sodium-carbonate 
solution. The ethereal solution, on evaporation did not give the 
expected T-butyro-lactone, but the carbonate solution on acidification 
gave a product, which on crystallization from hot water melted at 
160^C. Yellow needles, soluble in alcohol and ether, insoluble in 
benzene. Analysis : — 

Found - 1 = 34-8 per cent. ; Equivalent - 180 
Cis Hi3 Of, I requires 1= 34*9 per cent. ; „ 182 

The constitution of this acid, as p - ( 3-iodo-4-methoxy -phenyl )- 
-glutaric acid was proved by its oxidation to 3-iodo-anisic acid 
as in (III). 
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This acid is, however, more conveniently prepared by the 
following method: — 

A mixture of 5 Gms. of p- ( 4~methoxy-phenyl ) — glutaric acid, 2-5 
Gms. of iodine, 1 Gm. of iodic acid and 25 c.cs. of water is heated 
in a sealed tube over a boiling water bath for eight hours. The 
mixture is then cooled, the contents are transfen*ed to a shallow dish 
and the excess of iodine is evaporated on water bath. The neutrali- 
sed solution of the crude acid is treated with barium chloride and is 
boiled till a considerable reduction in volume occurred, when the 
insoluble barium salt is precipitated. This, on treatment with 
hydrochloric acid gives pure acid m. p. IGl^C, identical with that 
obtained by the silver salt method. Yield 4-2 Gms. 

Barium salt : — 

Found— Ba = 47*43 per cent. 

Ci 2 Hu IBa, requires- Ba = 47*46 per cent. 

3. 3‘Iodo anisk acid : — 5 Gms. of p— ( 3-iodo-4-methoxy- 
phenyl ) — glutaric acid from (2) were boiled with 25 c. cs. of 10 per 
cent potassium bi-chromate and 3 c. cs. of con. sulphuric acid on a 
sand bath under a reflux condenser for half an hour. The solid, that 
separated on cooling, was dissolved in sodium bi-carbonate solution ; 
on acidification the acid separated, which on crystallization from dil. 
acetic acid melted at 234^^0. Soluble in benzene, alcohol, and acetic 
acid. Insoluble in water. 

It gave no depression in melting point when mixed with the 
known 3-iodo-anisic acid ( B. 17, 2533, 1884 . ) 

4. p — { 5 — Bromo-4 — methoxy-phenyl )-^glutaric acid ( m. p. 
147^ C ): — 3 Gms. of p*-(4— methoxy-phenyl) — ^glutaric acid were 
dissolved in 40 c.cs. of ether and to this solution was added 1 c.c. of 
bromine dissolved in ether. The mixture was allowed to stand for 
six hours. The insoluble solid which separated was wadied with 
benzene and when recrystallized from hot water melted at 147^ C. 
Yield 1*3 Gms. Soluble in alcohol, ether and dil. acetic acid. Insol- 
uble in benzene. Analysis : — 

Found -Br = 25*1 per cent. Equivalent « 158. 
Ci 3 Hu 05 Br requires Br = 25‘2 „ „ „ =158*5 

From the ethereal mother liquor a further yield of 0*4 Gms. of 
slightly impure t^( 3-bromo-4-methoxy-phenyl ) — glutaric acid could 
be recovered. 

Barium salt — Found Ba » 30*2 per cent. 

QaHuOsBr. Ba requires Ba = 30*3 „ „ 

5. 3-^Bromo-ani$ic acid : — ( m4>. 217C. ) 1 Gm. of 3~bromo- 
^methoxy-phenyl )— glutaric acid was oxidised by 3 Gms. of potas- 
sium bichromate, 2 c.cs. of con. sulphuric acid, and 40 c.cs. of 

M 
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water as in (3). The pure acid melted at 217°C and was identical 
with the known 3-bromo-anisic acid prepared by directly brominating 
anisic acid ( Annalen, 56,311 ). 

6. ^{3~Chloro-4-methoxy phenyl) — glutark acid. {m.p. 
157^C ) : — 1 Gm. of p-( 4-methoxy-phenyl ) — glutaric acid was dis- 
solved in 20 c.cs. of glacial acetic acid and hlorine gas generated 
from 1 Gra. of Mn02, 1 Gm. of NaCl and 4 c.cs. of con. sulphuric 
acid was passed through the solution. The acetic acid was then 
evaporated off on water bath and the crude acid was purified through 
its barium salt. Mp. 157®C. Yield 0-6 Gm. soluble in alcohol, ethra*, 
and acetic acid. Insoluble in benzene. 

Analysis : — Found Cl = 11-85 per cent. Equivalent •= 136 

Qs Hi* Os Cl requires Cl ■= 12-15 „ „ ,, 136-3 

Barium salt : — Found Ba •= 33-0 per Cent. 

Ci 2 Hn Os Cl Ba requires Ba •= 33-5 „ „ 

7. 3-Chloro anisic acid ( m.p. 21^ C ) : — It was prepared as in 
(3) from P-( 3-chloro-4-methoxy-phenyl ) — ^glutaric acid. It melted 
at 215°C and was found identical with the known 3-chIoro-anisic 
acid obtained by chlorinating anisic acid ( B. 17,2529 ). 

8. P-( 3 : 5-Dickloro-4~metkoxy phenyl ) — glutaric acid. ( m.p. 
194^C): — 1 Gm. of p-( 4-methoxy-phenyl ) glutaric acid was 
dissolved in 30 c.cs. of glacial acetic acid and a slow current of 
chlorine gas was passed through the solution for two hours. When 
the solution was saturated with the gas and assumed a yellow colour, 
the acetic acid was evaporated on water bath and the residue was 
boiled with water to remove soluble impurities. The insoluble 
didiloro-compound, when recrystallized from acetic acid melted at 
195®C. Yield 0-8 gm. Insoluble in water and in benzene. Soluble 
in alcohol and in acetic acid. 

Analysis: — Found Cl «=23 per cent. Equivalent— 152-8 

Cm His 0* Cl* requires Cl =23-1 „ „ „ —153-5 

Barium salt : — Found Ba = 30-9 „ „ 

Cm Hio Ob Cl* Ba requires Ba = 30-9 „ „ 

9. 3 : 5-Dichloro-4-imthoxy phenyl )-'i-buiyro4actone. {mp. 
?2f^C ) : — 5 Gms. of the silver salt of 0-( 3 : 5-dichloro-4— methoxy- 
phenyl )-glutaric acid were treated with iodine as in (2). The ethereal 
solution after being extracted with sodium carbonate was evaporated. 
The semi solid residue, on being treated with deci-normal caustic 
alkali soon solidified. The solid on re-crystallization from dil. alcohol 
melted at 72°C. Soluble in benzene, ether, acetic acid. Insoluble 
in water and dil. alkalies. It dissolved in boiling caustic aiifqiies but 
is rqnecipitated unchanged- on acidification. Yield 0-62 Gm. 

Analysis : — Found Cl = 27-3 per cent. 

Cu Hio O* Cb requires Cl = 27-1 „ „ 
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The compound resembled the T*— Butyro-lactones •described by 
Windaus in its properties. 

10. 3-( 3:5-Di-chlor(h4-methoxy-phenyl ) — succinic acid ( m,p, 
173f^C. )— 

Method 1 : — 1 Gm. of P~(3:5-di->chloro-4-methoxy-phenyl )-- 
Y~butyro lactone was oxided by 0-6 Gm. of potassium bichromate, 
40 c.cs. of water and 1 c.c, of strong sulphuric acid on a boiling 
water bath for two hours. The solid that separated on cooling was 
dissolved in sodium bicarbonate solution and reprecipitated by acidi- 
fication and crystallized from hot water, when two substances were 
obtained. The one soluble (A) and the other insoluble (B) in hot 
water. The soluble portion melted at 173®C. Soluble in alcohol, 
ether, and acetic acid. Insoluble in cold benzene. Yield = 0T2 Gm. 
This acid was identical with that obtained by directly chlorinating 
P-C 4-methoxy-phenyl )-succinic acid as in method II. 

Analysis : — Found Cl = 23*9 per cent. Equivalent = 147 

CiiHioOsCb Requires Cl = 24-2 „ ,, „ «= 146*5 

Method II : — 5 Gms. of p-(4 -methoxy-phenyl)-*succinic acid 
( Lapworth and Baker, J.C.S. 127, 560 ) were dissolved in glacial 
acetic acid and chlorine gas was passed through in excess, as shown 
by the deep yellow colour of the solution. The acetic acid was 
evaporated on water bath and the residue was purified by cry- 
stallization from hot water, m. p, 173®C. Yield 2-5 Gms. 

11. 3:5-Dichloro-anisic acid {m.p. 20(PC,) : — The insoluble 
portion (B) mentioned in (10) on crystallization from dil. acetic acid 
melted at 200®C. It was identified as 3:5 diachloro-anisic acid by 
means of its mixed melting point with the known compound ( J.C.S. 
123, 1426, ) 

12. p - ( 3:5-Di-bromo- 4 - methoxy-phenyl ) - glut ark add 
( m,p, 21 fC , ) : — 2 Gms. of ( 4 -methoxy-phenyl )-glutaric acid were 
mixed with 1 c.c. of bromine in a flask, and the reaction was moderat- 
ed by cooling the mixture. It was allowed to stand for overnight 
and the reaction mass was boiled with water to remove soluble 
impurities. It was crystallized from acetic acid. Mp. 211®C. Solu- 
ble in ether, acetic acid and alcohol. Insoluble in water and benzene. 
Yield 0*9 Gm. 

Analysis : — Found Br •= 40*5 per cent. Equivalent = 197 

Ci2Hi206Br2 Requires Br-= 40*5 „ „ „ = 198. 

Barium salt. : — Found Ba = 25*1 per cent. 

Ci2Hio06Br2Ba requires Ba«=» 25*7 ,, ,, 

13. p -( 3:5 Di-ir(mo--4-‘methoxyphenyl ) --^—hutyro lactone 
{fn,p. 9SPC,) : — It was prepared from P-( 3:5-fli-bromo-4 -^methoxy- 



100 


JOURNAL OP THE UNIVERSITY OP BOMBAY 


phenyl )-glutaric add as in (9). On crystallization from dil. alcohol it 
melted at 98®C. Yield 0-62 Gm. 

Analysis: — Found Br = 45'7 Per cent. 

CnHioOsBr 2 requires Br •= 45*71 „ „ 

14. 3-( 3:5-.Di~bromo-4 -methoxy phenyl ) — succinic acid ( ntf>. 

19SPC. ) : — The above lactone (13) was oxidised as the correspond- 
ing chloro-compound. The crude oxidation product was purified 
by crystallization from hot water when two portions were obtained, 
one soluble (A) and the other insoluble (B) in hot water. The soluble 
portion melted at 198^C. This acid could also be obtained by direct- 
ly brominating p-( 4- methoxy-phenyl )-succinic acid as in method II. 
Analysis: — Found Br ■=■ 4T82 Per cent. Equivalent ■= 190 T 

CiiHioOsBrs requires Br — 41*88 „ „ „ = 191 

Method II : — 5 Gms. of p — ( 4-methoxy-phenyl ) — sucdnic acid 
( J. C. S. 127, 560 ) were treated with 2.5 c.cs. of bromine in a dry 
test tube. The mixture was warmed on a water bath under a reflux 
condenser for half an hour, and allowed to stand overnight. The 
reaction product was purified by crystallization from hot water. Mp 
lOS^* C. Soluble in alcohol, ether, and acetic acid. Insoluble in cold 
benzene. 

15. 3:5— Di-bromo-anisic acid (m.p. 21^ C. ): — During the 
oxidation of p-( 3:5- di-bromo - 4 methoxy-phenyl ) - V - butyro lac- 
tone a water insoluble product (B) was isolated along with the 
succinic acid. On crystallization from acetic acid it melted at 21^ C. 
and was identified as 3 : 5 - di-bromo-anisic acid by its mixed melting 
point with the known compound ( Crepsi, G. 11,425 ). 

16. Di— ethyl— 2 —{4 — methoxy phenyl) — 4 : 5— diketo— penta- 
tnethylene 1:3 dicarhoxylate ( mp. 123P C ) ; — 2 Gms. of diethyl ester 
of P— (4— methoxy— phenyl) — glutaric acid were dissolved in 30 
c.cs. of anhydrous ether ; 1 Gm. of oxalic ester was added and the 
mixture was poured in a flask containing 0*3 Gm. of granulated-sodium 
dissolved. The flask was allowed to stand overnight when the 
sodium salt was decomposed by hydrochloric acid and extracted with 
ether. The ethereal layer was ^aken several times with 1 to 2 c.C8. 
of dilute sodium hydroxide. The earlier extracts on acidification 
gave comparatively impure product while the later extracts immedi- 
ately gave a solid, on acidification. It was further purified by 
crystallization from alcohol. Mp. 123® C. Yield 0*8 gram. Soluble 
in alcohol and ether. Insoluble in sodium bicarboiuite solution. Its 
alcoholic solution gave a dark violet coloration with ferric cMcnide. 

Analyas :— Found C « 62*01 ; H « 5*8 po* cent 

CjsHjoO? requires C « 62*07 ; H = 5*74 „ „ 
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Similar products were obtained when this reaction was applied to 
P-( halogen — 4 — methoxy— phenyl ) — glutaric acids. 

The following table contains various derivatives such as anhy- 
drides, esters, semi-anilides etc, obtained from the glutaric and 
succinic acids during the course of the investigation. 

Analysis 

Substance. MP. Formula. Found per cent. Required per cent. 

From P - ( 4 - Methoxy -phenyl )~glutaric acid. 

1. Anhydride* 152 Ci^HisOa C=64-78H=5-2'i C=64^S6 H=54 

2. Semianilide 1.57 C=:68 82H=5-9 C=6902H=6-07 

3. Diethylester* BP. CioH.iQ) 0=65 1 H=7«39 C=65-31 H=748 

206/14m.m. 

4. Acid-ester 78 CiJIiaOs C=62 89H=6 53 C=6316 H=6-76 

5. Phenacylester 95 C 28 H 1 O 7 C=70 7 H=5-39 C=70-9 H==5 4 


From p - ( 3-Iodo-4-anisyl )~glutaric acid. 


6. 

Anhydride 

148 

CijHiiOil 

1=3 7‘2 

1=3729 

7. 

Semianilide 

182 

CiHHia04NI 

1=289 

1=28-93 

8, 

Diethylester 

83 

CirHsiOsI 

1=3019 

1=30-24 

9. 

Dimethylester 

79 

Cl4H»05l 

1=32-25 

1=324 

10. 

Phenacylester 

131 

a»a,!07i 

1=20-8 

1=20-16 


From P 

- ( 3~Bromo-4-anisyl )-glutaric acid 

11. 

Anhydride 

143 

Ci2Hu04Br 

Br=26-5 

Br=26-75 

12. 

Semianilide 

150 

CidHitOiNBr 

Br=20O 

Br=204 

13. 

Diethylester 

66 

CicH2i05Br 

Br=21-3 

Br=2145 

14. 

Dimethylester 

74 

Ci4Hp06Br 

Br=22-8 

Br=23 19 

15. 

Phenacylester 

125 

CsB^sOrBr 

Br=144 

Br=1446 


From p 

-- ( 3-Chloro-4-anisyl )-glutaric acid 

16. 

Anhydride 

128 

Ci2Hn04CI 

Cl=13-72 

Cl=13-92 

17. 

Semianilide 

143 

CibHi40«C1 

Cl= 9-9 

Cl=10-22 

18. 

Diethylester 

40-5 

CuI^iOiCl 

Cl=10-65 

a =108 

19. 

Dimethylester 

59 

CnHiACI 

Cl=ll-77 

Cl=ll-83 


♦ Alreadjr described by Jackson and Kenner. J.C.S. 1924, 1660. 
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Analysis 

Substance M.P. <C. Formula Found per cent. Required per cent. 


From - P ( 3 : 5-Di-chloro-4-anisyl )-glutaric acid 


20. 

Anhydride 

182 

C 12 H 10 O 4 CI 2 

Cl=244 

0=24-67 

21. 

Semi anilide 

172 

Cl8Hl70iNCl2 

Cl=18-5 

0=18^5 

22. 

Diethylester B.P. CigHjoOsCL' 

320Decomp 

Cl=17-8 

0=17^4 

23, 

Dlmethylester 

63-5 

CuHifOoCli 

0=210 

0=2119 

24. 

Phenacylester 

120 

Gt^HiiOCh 

0=12-8 

0=13-08 


From P-( 3 : 5- 

-Dibromo-4-anisyl )-glutaric acid. 

25. 

Anhydride 

233 

CisHiflOiBra 

Br=41-9 

Br=42-3 

26. 

Semianilide 

180 

Ci8Hi704NBr*2 

Br=33*9 

Br=33«97 

27. 

Diethylester B. P, 

315Decomp. CifH.oO&Br 2 

Br=351 

Br=354 

28, 

Dlmethylester 

62 

Ci4Hic05Br*2 

Br=37-69 

Br=37.73 

From EHethyl 2-(R) 4 : 5-diketo-pentamethylene-l-3-dicarboxylates 

29. 

R=3-Chloro 

“4-anisyl 

126 


0=912 

0=928 

30. 

R=3-Bromo 

-4~anisyl 

129 

CidHuOrBr 

Br=18-6 

Br=18-74 

31. 

R=3-Iodo-4 

-anisyl 

133 

CiJIiiOrl 

1=26-6 

1=268 

32. 

R=35-Di- 

chloro4*ani^yl 

164 

CiaHijOiCls 

0=16^3 

0=1703 

33. 

R=:35-Di- 

bromo4-ani^l 

168 

CnHiJOrBra 

Br=312 

Br=316 



From 3 ; 5-IMbromo-amsaldehyde 


34. Semicarbaaone 

236 QftOsBrsNs 
Decomp. 

Br=47-6 

Br=47-62 

35. 

Phenyl-hydro- 

zone 

135 

Ci8HiQOBr2N2 

Br=43.1 

Br=43-24 


From P - 

• ( 3 : 5-'Dihromo-4-anisyl )-succinic acid : — 

aa 

Anhydride 

110 

CiiHd 04Br2 

Br=43-9 

Br=43-93 


FromP 

-(3: 

Bromo-4-anisyl )-succinic acid 

: — 

37. 

Anhydride 

168 

04Br 

^=27.8 

Br=28-0 
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Anal]^ 

Substance. MP. ^ Formula. Found per cent. Required per cent. 

( 3 - Bromo-4-anisyl )'Succinic add : — 

38. ( 3-Bromo-4- 

-anisyl )- 175 CiiHiiOtBr Br=^28 Br^84 

sucdnic add 

Equi— 151 Eqtd=152 

From ( 3 ; 5-IMbromo-4-hydroxy )--benzalddiyde : — 

39. Semi-carba- 

zone of 233 CeHsOiBrsN: 6r=49« Brs49<8 

Decomp. 

[Received July 16, 2P35.] 



A NOTE ON THE CONDENSATION OF ETHYLENE 
CHLORHYDRIN WITH RESORCINOL. 
m 

D. C MOTWWI AND T. S. WHEELER. 

Royal InstUuti cj Science, Bombay. 

Introduction 

As a preliminary to the preparation of 2-hydroxy-4- {-0 -hydroxy ■ 
ethoxy-)-acetophenone which was required in an attempt to synthesise 
dihydrofuranflavone ( Motwani and Wheeler, J. C. S., 1935, 1098), ethy- 
lene chlorhydrin was condensed with resorcinol. T wo ethers have been 
obtained (i) m-{-0-hydroxy-ethoxy-)-phenol and (ii) 1:3 di-{-0-hydroxy 
-ethoxy-)-bemene, of which the former is new. Rindfusz, Ginnings 
and Harnack ( J. A. C. S., 1920, 42, 157 ) condensed ethylene chlorhy- 
drin with resorcinol in presence of sodium ethylate and obtained an 
impure di-ether. They did not isolate the mono-ether, which con- 
taminated the di-ether. In the present work the condensation was 
effected in presence of aqueous alkali. This aqueous alkali method 
is better, in that the completion of the reaction, in the case of insol- 
uble ethers, is marked by the aqueous layer losing its colour, which is 
initially red. The di-ether has now been obtained in a pure state. 

Experimental 

m-i-0 hydroxy-ethoxy-)-phenol. A solution of resorcinol (1 mol.; 
22g ) in 40% KOri ( 1 mol. ; 28 cc. ) was refluxed with ethylene 
chlorhydrin ( Imol; 16g.) at 100® for 3 hours. The reaction mixture 
was filtered from potassium chloride and extracted with ether. 
After removal of the ether, the extract was fractionally distilled. 
Three portions were collected at 2 mm. and identified. 

I b.p 160-170® about 3 g. ; resorcinol ; 

II „ 185-195® about lOg. ; m-(-/9-hydroxy-ethoxy-)-phenol ; 

III „ 200-210® about 5-6g. ; mixture of II and the di-ether. 

m-{-0-hydroxy-ethoxy)-phenol was soluble in alkali and gave a 
bluish-black coloration with aqueous ferric chloride. (Found C, 62 5; 
H, 6*0 ; CjBioOj requires C, 62-3 ; H, 6-5 %). The diacetyl derivative 
crystallised from rectified ^irit in thin plates, m. p. 75”. ( Found 
C, 60.4 ; H, 6'0 ; CuHjiO* requires C, 60*5; H, 5*9%). The dibetucyl 
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derivative crystallised from dilute alcohol in microscopic needles, m. p. 
90-91®. (Found C, 72*8 ; H, 5*2 ; requires C, 72-9; H, 5 0%) 

The ether (1 mol.) and phosphorous pentachloride ( 2 mols.) were 
refluxed at 130-135® for an hour. The oil distilled and collected at 
165-170®/2 mm. was hydrolysed when ’hydroxy-ethoxy )<kloro- 

benzene was obtained. It crystallised from benzene in prismatic 
needles, m. p. 78-79®. It is insoluble in alkali and does not give any 
coloration with ferric chloride. (Found Cl, 20-4 ; CsHeOaCl requires 
Cl, 20-6%). 

l:3-dir-{-0-hydroxy-ethoxy^-benzene. A solution of resorcinol 
(1 mol.; 22 g.) in 40% KOH (2*25 mol.; 63 cc.) was refluxed with 
ethylene chlorhydrin ( 2-25 mols. ; 36 g.) at 100® for 3 hours. The 
thick oil which was insoluble in ether was separated Irom the aqueous 
layer and kept overnight in the refrigerator. The separated solid 
was filtered off, and a further quantity collected by cooling the filtrate 
in freezing mixture. Total yield, 18 g. It crystallised from hot 
water in thin pinkish needles, m.p. 95-96®. ( Rindiusz and others, 

loc. cit., give 81®). (Found C, 60*5 ; H, 7T ; Ciohi 404 requires C, 
60*6; H. 7T%). The diacetyl derivative crystallised from aqueous 
alcohol in prismatic needles, m. p. 75-76®. (Found C, 59-5; H, 6*5; 
CiiHisOc requires C, 59*6; H, 6-4%). The dibemoyl derivative 
crystallised from aqueous alcohol in microscopic needles, m. p. 110®. 
(Found C, 70*8; H, 5*6; C 24 Hn Oe requires C, 70-9; H, 54?4). When 
the ether ( 1 mol. ) was treated with phosphorous pentachloride 
(2 mols.) at 100® for an hour and the resulting oil distilled at 1 mm., 
1:3 di’(’$’Chloro-ethoxy)’benzene coming over at 130-150®, solidified 
on cooling. It crystallised from p. ether in prismatic needles, m. p. 
63-64®. (Found Cl, 30*0%; CioHi202Cb requires Cl, 30-2%). 

( Received July 6, 1935 ) 
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A NEW METHOD FOR THE SYNTHESIS OF aSUBSTITUTED 
GLUTACONIC ACIDS. 

By 

NAGESH LAXMAN PHALNIKAR and KRISHNA SHRIMVAS NARGUND 
MadhavM RanchJcVaH Science Institute, Gujrai College, Ahmeddbad, 

'Fhe only methods at present available for the synthesis of a sub 
stituted glutaconic acids are based on the alkylation of tlie parent 
acids. Thus Conrad and Gutzeit (Ann 1880 222 257 ) prepared the 
alkylated glutaconic acids by alkylating the yellow sodium compound 
which they obtained by the action of chloroform on the sodium 
compound of ethyl malonate. This method has been further extend- 
ed by Thorpe ( J.C.S. 1911 r219l). The method, however, cannot 
be applied for the preparation of a phenyl glutaconic acid, because 
a phenyl radical cannot be introduced like an alkyl radical due to 
the unreactivity of the halogen substitution products of benzene. 
The present work was undertaken with a view to devise a general 
metliod which could be utilised for the synthesis of a phenyl gluta- 
conic acid. 

An attempt was first made to use the following reactions for 
this purpose. A ketonic ester (I) on treatment with hydrocyanic 
acid would yield a cyanohydrin (II). This on dehydration followed 
by hydrolysis would give the glutaconic acid (III). 

R-CO-CHa-CHs-COOQH, R-COHCN-Cft-CHr-COOCgH;, 

(I) (II) 

R-C-CH-CHs-COOH 

it 

COOH 

(III) 

This method though useful for the preparation of a methyl gluta- 
conic acid, is, however, useless for the synthesis of a phenyl glutaconic 
acid because the cyanohydrin of ethyl 3 benzoyl propionate (II 
when R = CgHs ) could not be obtained. 

The following scheme reprints a method by which an a sub- 
stituted glutaconic acid can be prepared. 
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R-CHs-COOGHs R-CH-COOC.H 5 R-C-COOCsHj R-CH-COOCsHr 

II 

CHO CHOH CH = CH-C001I 

(IV) (V) (VI) (VII) 

R-Chl-COOGHr, R-CH-COOH 

CH==CH-COOCsHr> CH = CH-COOH 
(VIII) (IX) 

Wislicenus ( Ber 20 2930 ) has shown tliat an ester having a CHs 
group next to the carbethoxyl group can be condensed with ethyl 
formate in presence of molecular sodium or sodium ethoxide to give 
a mixture of aldehydic ester (V) and a hydroxy methylene ester (VI). 
The aldehydic ester can tlien be condensed with malonic acid in 
presence of pyridine and piperidine yielding the acid ester of the 
glutaconic acid (VII). For the sake of purification it is convenient 
to convert the acid ester (VII) into the di-ester (VIII). This on 
hydrolysis gives the glutaconic acid (IX). 

In practice it is not necessary to separate the compounds (V) 
and (VI). The condensation product containing the compounds (V) 
and (VI) can with advantage be used for the further synthesis. 

This method has been used for the preparation of the following 
known glutaconic acids : 

I. a methyl glutaconic acid. 

II. a benzyl glutaconic acid. 

It has been used for the preparation of the hitherto unknown ot phenyl 
glutaconic acid. The study of the derivatives of ot phenyl glutaconic 
acid is in progress. 

It is interesting to note that the glutaconic acids obtained by 
this method are the trans-acids. 

( Experimental ) 
flt methyl glutaconic acid : — 

A mixture of ethyl formate ( 37 grms. ) and ethyl propionate 
( 57 grms. ) was added to molecular sodium (11-5 grms. ) suspended 
in dry ether ( 500 cc. ) and cooled in a freezing mixture. After ice 
was added the ether layer containing the unreacted substances was 
removed. The aqueous layer was acidified with cold dilute sulphuric 
acid, extracted with ether and the ethereal solution was dried over 
calcium chloride and the product recovered. The yield was 20 grms. 
This was condensed with malonic acid ( 16 grms. ) in presence of 
pyndine ( 15 grms. ) and piperidine a few drops by heating on 
the water bath for 5 hours. The condensation proceeded with 
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copious evolution of carbon dioxide. The cooled product was 
poured in dilute hydrochloric acid and extracted with ether. The 
ethereal solution was dried over calcium chloride and the product 
recovered. The acid ester of a methyl glutaconic acid could not 
be purified by vacuum distillation. Hence the above ester (17 grms.) 
was refluxed with absolute alcohol ( 70 grms. ) saturated with dry 
hj^ogen chloride. Ethyl a methyl glutaconate, [formula VIII 
R = CHs ] which is obtained in the quantitative yield, had B. P. 
180-185®“ at 120 m.m. Thorpe and Wood [J.C.S. 1913 T 1579] 
give B.P. 165®“ at 60 m.m. This ester on hydrolysis either by acid 
or by alkali yields trans a methyl glutaconic acid m.p. 144® identical 
with an authentic specimen of trans. a methyl glutaconic acid 
prepared according to the method of Thorpe and Wood [ Loc. cit. ] . 

ct Benzyl glutaconic acid: — The condensation of ethyl hydro- 
cinnmate ( 36 grms. ), ethyl formate ( 15 grms. ), sodium (4-6 grms. ) 
and dry ether ( 400 c. c. ) yielded 17 grms. of the mixture of com- 
pounds (V) and (VI) [ where R = CeHr.-CH? ] . This crude conden- 
sation product was condensed with malonic acid (9 grms.) in 
presence of pyridine ( 8 grms. ) and a few drops of piperidine. The 
yield of the mono-ester of a benzyl glutaconic acid was 16 grms. It 
was converted into the diester in the usual way. Ethyl a benzyl 
glutaconate [jdeld 8 grms.] had B. P. 180® at 20 m. m. [Compare 
Bland and Thorpe J.C.S. 1912 T 886. ] On acid hydrolysis this gave 
trans otbenzyl glutaconic acid m. p. 152®, equivalent wt. 111. It 
was identical with the trans otbenzyl glutaconic acid of Bland and 
Thorpe, [loc. cit.] 

at Phenyl glutaconic acid : — Ethyl phenyl acetate (71 grms.) ethyl 
formate ( 38 grms. ), sodium (11.5 grms. ) and dry edier ( 400 c.c.) 
gave 60 grms. of the condensation product. The whole of it when 
treated with malonic acid ( 30 grms. ), pyridine ( 25 grms. ) and 
piperidine a few drops gave 60 grms. of the acid ester of ot phenyl 
glutaconic acid. It was then converted into diesto-. Ethyl aphenyl 
glutaconate [ formula VIII R = CsHs ] had B. P. 220® at 80 m. m., 
density at 30® 1'0712 and refractive index at 30^ 1-50923. On 
hjrdrolysis it gave <x phenyl glutaconic acid m. p. 164®, equivalent 
wt. 103-5. The silver salt contained 51-11 per cent, of silver. 

[ Found : C, 64-15 ; H. 4-78 CuHioOi requires C, 64-07 ; H, 4-85. 

Equivalent wt. “ 103-0 ] 

Our best thanks are due to the University of Bombay for a grant 
to one of us [ K.S.N. ] for research. 

Madhavlal Ranchodlal Science Institute, 


[Received : July 25, 193S\ . 



C-ALKYL RESORCINOLS. L— 4 : 6.DIETHYLRESORCINOL 
AND ITS REACTIONS. 

By 

R. C. SHAH and P. R. MEHTA. 

The Royal Institute of Science, Bombay and 
The Ismail College, Andheri. 

C-alkyl resorcinols have recently attracted considerable atten- 
tion for the last few years from the point of view of chemical 
constitution and antiseptic activity. They have also an interest of 
their own, as many C-alkyl resorcinol derivatives are encountered 
as degradation products of naturally occurring substances like 
lichens etc. 

Samant has, in this laboratory, exhaustively studied the chemis- 
try of 4-ethylresorcinol (Bombay University M. Sc. Thesis, 1935). 
In the present work, the chemical reactions of 4 : 6-diethylresorcinol 
which appears to have been little studied, have been investigated. 

4: 6-Diethylresorcmol (III) was synthesised from 4.ethyl- 
resorcinol (I) essentially by the method of Weiss and Kratz 
(Monatsch.. 1929, 51 386) as follows:— 



I II III 


5-ethylresacetophenone (II) was prepared (i) by the Nencki 
reaction ( Weiss and Kratz, loc. cit. ), and also (ii) by the Hdesch 
reaction. Its constitution is established by the fact that it yields, on 
reduction 4 : 6-diethylresorcinol, identical with the reduction product 
of 4 : 6-diacetylresorcinol, whose constitution has been definitely 
proved by Baker (J., 1934, 71). 

The ketone was characterised by its phenylhydrazone, oxime, 
semicarbazone and the dibenzoyl derivative. Bromination in chloro- 
form solution with 1 mol. of bromine gave a monobromo compound, 
5~ethyl-2 : 4-<Jihydroxy-3-bromoacetophenone ; with excess of bro* 
mine a tribromo derivative, 5 -ethyI- 3 ~«^«>-tribromo -^2 : 4-dihydro- 
xy acetophenone was obtained, Clemmensen reduction of the 
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ketone yielded 4 : 6-diethylresorcinol ( Klarmann, J. Amer. Chem. 
Soc., 1926, 4S, 2358 ; Weiss and Kratz, loc. cit. : Rosenmund, 
Buchwald and Deligiannis, Arch. Pharm., 1933., 271^ 342). 

The phenol gave a sparingly soluble p-nitrobenzoyl derivative 
and afforded a monocarbomethoxy derivative on carbmethoxylation. 
It coupled with benzenediazonium chloride forming 2 : 6-dihydro- 
xy-3 : 5-diethyl-azobenzene. Mercuration with mercuric acetate 
gave 4 : 6-diethyl-2-acetoxy mercuiy -resorcinol, while condensation 
with formaldehyde in acid medium afforded 2:6:2': 6'-tetrahydro- 
xy-3 : 5 : 3' : 5'-tetraethyl diphenyl methane. The two latter comp- 
ounds are expected to be of particular interest from the point of 
antiseptic activity. Condensation with malic acid and acetoacetic 
ester by the method of Pechmann and Duisberg ( Ber., 1883, 
2119) in the presence of 75% sulphuric acid, gave 6 : 8-diethyl-5- 
hydroxy coumarin and 4-methyl~6 : 8 -diethyl-5-hydroxy coumarin 
respectively. These 5-hydroxy-coumarin derivatives are of interest 
as the a pyrone ring closure takes place in position 2 in the resorci- 
nol nucleus. 


EXPERIMENTAL. 

4- Ethy^ resorcinol, Resacetophenone prepared by the simplified 
method of Robinson and Shah (J., 1934, 1494) was reduced with 
zinc amalgam, prepared by the improved process of the same authors 
( loc. cit. ). 

5- EthyWesacetophenone. (i) By the Nencki Sieber method: — 
Fused zinc chloride ( 50 g. ) was dissolved in boiling glacial acetic 
acid ( 50 c.c. ) and 4-ethyl resorcinol { 33 g. ) added to the cooled 
mixture, which was then boiled for 1-2 minutes and then allowed to 
cool. Dilute (1:1) hydrochloric acid ( 100 c.c. ) was added to 
the cold mixture, when crystals began to separate. After a few 
hours the crystals were collected, and crystallised from hot benzene in 
rhombic plates m. p. 118-119®. Yield 35 g. Weiss and Kratz 
(loc. cit.) give m. p. 115® and Rosenmund, Buchwald and Deligian- 
nis ( loc. cit. ) give m. p. 118-119®. 

(ii) By the Hdesch method : — To a solution of 4-ethylresorcinol 
( 7 g. ) and acetonitrile ( 3. 2 g) in dry ether ( 40 c. c ), powdered 
fused zinc chloride ( 2 g. ) was added, and dry hydrogen chloride 
passed into the mixture, cooled by a freezing mixture. The ketimide 
hydrochloride began to separate after two hours, after which hydro- 
gen chloride was passed for one hour more. After leaving ovemi^t 
in the frigidaire, the ether was poured off, and the crystalline preci- 
pitate ( 5 g. ) after washing with dry ether was crystallised from 
glacial acetic acid in white shining plates m. p. 245® ( Found : Cl, 16.2, 
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CioHi 402NC1 requires, cl, 16. 5%). The crystals were boiled with 
dilute (1:1) hydrochloric acid ( 100 c. c. ) for 2 hours. On cooling 
grayish plates of the ketone separated, which were collected and 
crystallised from benzene in rhombic plates m. p. — and mixed m. p. 
with the product from (i), 118-119^. 

Dibenzoyl derivative. A mixture of the ketone (1 g. ), benzoyl 
chloride ( 2 g. ) and pyridine ( 10 c.c. ) was left at ordinary temp- 
erature overnight. It was then acidified witli dilute sulphuric acid, 
and the seraisolid mass was extracted with ether. The ether 
extract was repeatedly washed with dilute sodium hydroxide and 
finally with water. The oily residue from ether extract solidified 
after standing several days in the frigidaire. The solid 2 : 4~benzoyl- 
oxy-5-ethylacetophenone crystallised from dilute alcohol in colourless 
needles m. p. 91-92.^ It is insoluble in alkali and does not give 
coloration with alcoholic ferric chloride ( Found : C, 74.6 ; H, 4.8. 
C24II20O5 requires C, 74.2 ; H, 5. 1%). 

The phenylhydrazone prepared by boiling together phenyl- 
hydrazine hydrochloride, sodium acetate and the ketone in dilute 
acetic acid solution lor 3 hours, crystallised from dilute alcohol in 
yellow shining plates m.p. 232-233^ ( Found : N, 10.0. CicHiiO^Ny 
requires, N, 10.4 ). 

The oxime, prepared by the usual method, crystallised from 
benzene in colourless plates m. p. 141-143^ ( Found : N, 7.2. QoHis 
OsN requires N, 7.2%). 

The semicarbazone was readily obtained by refluxing a mixture 
of the ketone, sodium acetate and semicarbazide hydrochloride for 2 
hours in aqueous alcoholic solution. It is sparingly soluble in most 
solvents and was crystallised from boiling glacial acetic acid in 
yellow needles m.p, 300-302^^ (Found: N, 17.6. CuHi&OsMs requires 
N, 17.7%). 

5 Ethyl’2 : 4-dihydroxy 3 bromo-acetophenone : — Bromine (I.6 g) 
in chloroform solution was added to the ketone ( 1 g. ) dissolved in 
the same solvent, when fumes of hydrogen bromide were evolved. 
The mixture was left overnight and on evaporation of the chloro- 
form, yellowish oily globules separated, which solidified to a yellow 
crystalline mass. The solid bromo compound crystallised from 
alcohol in pale yellow needles m.p. 123-125*^. Mixed m.p. with 
2 : 4-dihydroxy-5-ethylacetophenone, 91-97® ( Found : Br, 30.7. 
CioHnOa Br requires Br, 30.9%). It is easily soluble in the common 
organic solvents. 

5-Ethyl--3--{ii^ti^--tribromo^2 : 4--dihydroxyacetophenom : — The 
bromination was carried out as in the preceding case, but 
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excess ( 4 g. ) of bromine was used. Evaporation of chloroform, 
left a crystalline, yellow solid, which on crystallisation from rectified 
spirit was obtained in flat yellow needles m.p. 144-145®. Mixed 
m.p. with the monobromo compound was 95-100®. It is much 
less soluble than the monobromo compound (Found: Br, 57.7. 
CioHgOaBrs requires Br, 57.60 %). 

4 : 6-Diethylresorcinol was obtained by reduction of 5- 
ethylresacetophenone with hydrochloric acid and zinc amalgam 
prepared by the improved method of Robinson and Shah ( loc. cit. ). 
It distilled as a colourless oil at 150-151®/? mm., and crystallised 
from benzene-petroleum in colourless rhombic plates which softened 
at 55®, and then melted at 65®-67®. Rosenmund, Buchwald and 
Deligiannis ( loc. cit. ) and Klarmann ( loc. cit. ) give m.p. 71®, Weiss 
and Kratz ( loc. cit. ) give m.p. 65-71®. It slowly turns brown and 
pasty on exposure to air. 

Dip nitrobemoyl derivative was prepared by shaking together 
an ethereal solution of p nitrobenzoyl chloride and a sodium hydroxide 
solution of the phenol. The derivative which separated in long 
needles was obtained by crystallisation from acetone ethyl alcohol in 
needles m. p. 163-165® (Found : N, 6 . 0 . C 24 HsoOtt Ns requires N, 
6 . 1 %). 

Monocarbomethoxy derivative, A mixture of the phenol ( 2 g. ) 
dissolved in 2N sodium hydroxide solution and methylchlorocarbonate 
( 3.3 g. ) was shaken for two hours. The semisolid mass which se- 
parated was kept on the porous plate, and the solid residue was 
crystallised from petroleum ether (b. p. 65—95®) in colourless shin- 
ing flat needles m. p. 83— 85®. It is soluble in alkali and in the com- 
mon organic solvents ( Found : C, 64-3; H, 7*2. C 12 Hw O 4 requires C, 
64*3; H, 7-2%). 

2 : S-DihydroxyS-- : 5-diethylazobemene : — 4 : 6 -Diethylresorci- 
nol ( 0*9 g. ) dissolved in normal sodium hydroxide was cooled 
in ice, and a cooled solution of diazobenzene chloride ( from 2 g. of 
aniline ) was gradually added with constant stirring. The separated 
sticky solid was dissolved in hot dilute alcohol, from which it separat- 
ed in chocolate coloured needles m,p. 89®. It is very soluble in the 
usual organic solvents ( Found : N, 10-5. Cw His O 2 N 2 requires N, 
10-4%). 

4 : 6-Diethyl-2--acetoxymercuryresorcinol The phenol ( Ig. ) 
in alcoholic solution was added to a suspension of mercuric acetate 
( 2 g. ) in the same solvent. The mixture turned yellow and then 
pink and a pinkidi coloured precipitate began to separate. After 
some hours, the precipitate was collected and crystallised from hot 
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glacial acetic acid in colourless diining plates. It blackens at 200* 
and does not melt even at 300* ( Found : Hg, 46.6. Cm His O 4 Hg re- 
quires Hg, 47.0%). 

Condensation with formaldehyde : — 2 :6-2' : 6' -tetrahydroxy- 
3:5-3' : 5' -tetraethyl-diphenylmethane : — Formaldehyde solution (40%; 
0‘5 c. c. ) was added to a suspension of 4 : 6-diethyl-resorcinol 
( 1 g. ) in 2N hydrochloric acid ( 40 c. c. ) and the mixture after 
being thoroughly shaken was left overnight. The crystalline solid 
which had separated was collected and crystallised from benzene pe- 
troleum ether in rectangular plates m. p. 119® ( Found : C, 71-5; H, 
8.3. Csi H2 s O 4, 0.5 H2 O requires C, 71.4; H, 8.2% ). 

6:8-Diethyl-5-hydroxy coumarin : — Concentrated sulphuric acid 
( 75%; 25 c. c. ) was added gradually to a mixture of 4:6-diethylre- 
sorcinol (3g. ) and malic acid (2—5 g. ). The mixture was left 
overnight and then heated on the boiling water bath for 1 hour, cooled 
and then poured into water. The separated solid was crystallised 
from rectified spirit in shining plates having a pinkish tinge m. p. 
148- 149* ( Found : C, 71.4; H, 6.4. Cn Hu O3 requires C, 71.6; H, 
6.4%). 

4~Methyl-6:8-diethyl-5-hydroxy-coumarin : — The phenol ( 3 g.) 
and ethyl acetoacetate ( 2.4 g. ) were mixed together and concentrat- 
ed sulphuric acid ( 75% ; 8 c. c. ) was added. Much heat was develop- 
ed and a deep orange viscous liquid resulted. It was allowed to 
stand at room temperature for 1 hour, then heated for 1 hour on the 
boiling water bath, and after cooling poured into ice-water ( 150 c.c.). 
The yellow precipitate was collected and after crystallisation from 
rectified spirit was obtained in greyish flat needles m.p. 169- 170” 
( Found : C, 72.8; H, 7.1. Cu H,g O 3 requires C, 72.4; H, 6.9%). 

The authors are thankful to Dr. T. S. Wheeler, Principal of the 
Royal Institute of Science, Bombay and to Dr. M. B. Rehman, 
Principal of the Ismail College, Andheri for their encouragement 
during the progress of the work. 

[ Received July 25, 1935. ] 



INTERACTION OF SELENIUM OXYCHLORIDE WITH THE 
SUBSTITUTED AMIDES OF MALONIC ACID. 

BY 
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Chemistry Department, Sayaji Jubilee Institute, Baroda 
College, Baroda. 

Ever since the study of the nature of the hydrogens of the 
reactive methylene (CH-) gi'oup situated between two negative 
groups was undertaken in these laboratories, efforts have been made 
to replace these hydrogens of the reactive methylene group by various 
groups and to study the effect of the adjacent radicals on such re- 
placements. The chlorides of sulphur gave many fruitful results. 
Sulphur monochloride gave dithioketones and dithioethers, (Naik, 
J. C. S. T., 1221,, 119, 379*-1166); while sulphur dichloride yielded 
compounds of the type 

R. NH. CO\ -^SCl 
C 

R. NH. CO. nSCI 
(Naik & Jadhav, J.I.C.S. 1926, 3, 260). 

Reactions with Thionyl chloride also gave two types of products : 

(i) Sulphoxides 

and (ii) Sulphides. ( Naik & Parekh, J. L C. S. 1930, 7, 145 ). 

From the study of these interactions it was expected that the 
chlorides of selenium, being of a nature similar to that of sulphur 
chlorides, would also react in a similar manner. A study of the 
interaction of selenium tetrachloride with substances containing reac- 
tive methylene gi*oup or a substituted methylene group revealed the 
formation of the selenides of the type 

R.NH.CO \ CO.NH.R. 

R.NH.CO/ ^ ^ ^ ^ vmNH.R. 

(Naik & Trivedi, J.I.C.S., 1930. 7, 239.) 

In the present study it was thought interesting to study the 
interactions between selenium oxychloride ( SeOCh ) and substances 
containing the reactive methylene group situated between two car- 
bonyl groups. For these purposes the following substemces were 
selected: — 
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(1) Malonanilide ( CcHr,NH. CO )sCH2 

(2) Malon-diorthotolyl amide. ( C7H7NH. CO ) 2 CH 2 -ortho. 

(2) Malon-diparatolyl amide. ( C 7 H 7 NH. CO ) 2 CH 2 -para. 

It was expected that as in the case of the interaction of these 
substances with thionyl chloride ( Naik & Parekh, loc. cit. ) this reac- 
tion would also yield the Selenoxides of the type : — 

R. NH. CO 

C : Se : 0. 

R. NH. CO ' 

The corresponding sulphoxides obtained by Naik & Parekh ( loc. cit. ) 
were given the structure 

R. NH. CO 

C;S:0 

R.NH.CO/^ 


Accordingly, the reaction of selenium oxychloride with malona- 
nilide was studied at the outset. Selenium oxychloride and malona- 
nilide in anhydrous ether at room temperature gave dichlor-malona- 
nilide and selenium as follows : — 


CiHsNH. C 0 -. CeHtNH. CO \ 

CHs 4- SeOCl 2 = ^CCl 2 -t- H 2 O -I- Se 

CsHsNH. CO- QHsNH. CO / 

In boiling anhydrous benzene the reaction proceeded in a different 
way and the product obtained was identified as mesoxanilide m. p. 
191®C. This substance has also been obtained by J. U. Nef (J.C.S. A., 
1892, 62, 1440 ). The interaction could be represented as taking 
place in two stages : At first the selenoxide is formed ; 


CeHtNH. CO'" . CcHr.NH. CO\ 

CH 2 + SeOCl 2 = C : Se : O + 2HC1 

CeHjNH. CO,-- CsHsNH. CO / 

(I) Malonanilide-selenoxide. 

In the next stage the substance (I) seems to decompose as under 

QiHsNH. CO\ CeHtNH. CO'\ 

C:Se; 0 = C:0-1-Se 

CeHsNH. Q,Qy QHjNH. CO/ 

(II) Mesoxanilide. 


Tlwt the substance (I) may decompose to give rise to (II) is not sur- 
prising in view of the experimental conditions, as also in view of the 
fact that the selenoxide is more unstable than the corresponding 
sulphoxide. This is also supported by an observation viz., “...the 
selenium atom is far more labile than the sulphur atom in the corres- 
ponding thiocompounds." (Schmidt, Ber., 1921, 54 (B), 2067-2070). 
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The interaction of malondiorthotolylamide and malondiparatoly- 
lamide with selenium oxychloride followed the same course giving 
rise to the respective mesox-derivatives as follows : — 

C7H7NH. COX C7H7NH. 

CHs + SeOCls = C : 0-f 2 HC 1 + Se 

C7H7NH. CO--- C7H7NH. CO ^ 

Experimental. 

(i) Interaction of malonanilide with Selenium oxychloride: 

Equimolecular quantities of selenium oxychloride and the amide 
were kept suspended in 50 c. cs. of anhydrous ether prepared by 
distilling it over sodium as well as over phosphorous pentoxide. The 
amide went into solution very slowly and during the interaction 
hydrogen chloride was found to evolve imperceptibly, after standing 
for 24 hours the dark red reaction mixture deposited fine silky 
needles. This reaction product (in the case of malonilide) was 
purified when fine white needles were obtained. On analysis and 
further identification these were revealed to be the crystals of dichlo- 
romalonanilide, m. p. 127®C. ( Naik & Shah, J. I. C. S., 1927, 4, 11 ). 
The mother liquor was allowed to stand for a few days more but 
nothing separated out except a film of grey metallic selenium. The 
reaction seems to take place as represented on page (115) 

It was then thought interesting to revise the experimental con- 
ditions to see if such a revision secured different results. The reac- 
tion was, accordingly, carried out in boiling anhydrous benzene 
solution with equimolecular quantities (Malonanilide 5gms. and seleni- 
um oxychloride 3-5 gms.) of the reactants as in the previous case. 
After refluxing for 24 hours a dark red solution of the reaction 
product was obtained. This was concentrated and was then added 
dropwise into a large amount of petroleum. A resinous red product 
was precipitated. This was isolated from the benzene-petrol mixture 
and was redissolved in benzene. This solution was refluxed with 
freely reduced copper-gauze in order to remove the free selenium 
which might inhibit the crystallisation of the pure substance. The 
pure product was obtained after six such attempts at purification. 
The product was found to be a pale yellow microcrystalline powder 
with m. p. 191®C. Selenium as well as chlorine were found to be 
absent in this product. On analysis and further identification this 
substance was found to be mesoxanilide, (Nef, J. C. S. A., 1892, 62, 
1440; Annalem, 270, 267-335). The product obtained herein com- 
bines readily with water and with alcohol to form colourless hydrate 
and alcohol respectively. It also combines with phenyl hydrazine 
in dry benzene solutiop. All these reactions are shown by the meso- 
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xanilide m. p. 190^C. obtained by Nef (loc. cit.). [ Found; C; 67*06; 
H, 4*49; and N, 10-5; Qs H,2 N2 O3 requires C, 67*16 ; H, 4*48 and 
N. 10*45. 

The mixed melting points of the products as prepared by Nef's 
( loc. cit.) method and as prepared as described herein confirms the 
identity of the product obtained herein. 

(77) Interaction of malondiorihotolylemide with selenium 
oxychloride : 

The reactants were taken in equimolecular quantities as in the 
previous case and the reaction product was obtained in exactly the 
same way as described above. It was obtained after purification 
in the form of yellowish micro-crystalline powder melting at 172^C. 

[ Found : C, 68-85 ; H, 5-5 ; and N, 9*5 ; Q? Hig Nv O 3 requires C, 68*9 
H, 5*4 and N, 9*46.] 

The substance gave a hydrate on boiling with water. This 
hydrate was obtained in the form of colourless needles which turned 
yellow at lOO^C, and melted at 127-1 30^C. with decomposition. It 
turns blue litmus red and is soluble in dilute solution of sodium 
carbonate. 

(///) Interaction of malondiparatolylamide with selenium 
oxychloride. 

Mesoxdiparatolylamide was prepared in exactly the same way 
as the corresponding ortho derivative. The pure product melted at 
187^C. [Found: C, 68-8; H, 5-35; and N, 9-5S;'Ci7 Hic N2 O3 
requires C, 68-9; H, 5*4 and N, 9*46.] 

The product when boiled with water gives a hydrate which is 
obtained in the form of colourless needles melting with decomposition 
between 122 — 130®C. Mesoxdiparatoluidide hydrate. C (OH)o [C(OH): 
N. Cg H 4 Mela. Melts between 120-130®C, (W. R. Smith, Amer. 
Chem., 16. 372; 393; J. C. S. A. 1894, 66, 407). 

The author takes the opportunity to thank the University of 
Bombay and the Government of Baroda for research grants which 
defrayed the expenses in connection with this investigation. He is 
also thankful to Dr. Naik, for extending useful help from time to time. 



SYNTHETIC PRODUCTION OF CAMPHOR FROM PINENE. 

Part IL 
BY 

B. G. S. ACHARYA AND T. S. WHEELER. 

Department of Chemistry, Royal Institute of Science, Bombay, 

In continuation of the work described in Part I (J. Univ. 
Bombay, 1934, 3, Part ii, 163), we have sought to improve the 
yields for various stages of the synthesis, and in addition we have 
investigated the recovery oi the reagents. The best yields and 
recoveries now obtained are as follows : — 

Process I. 

Pinene -> Pinene HCl Camphene Isobornyl acetate Isoborneol 

Camphor 


Pinene 


% yld. of 
Reagent J product 
used, ion reagent 
' taken. 

1 . 

% yld. of 
product 
on reag. 
consumed. 

% yld. 
previously 
reported. 

Remarks. 

Pinene 

80 

80 

80 

No recovery. 

HCl 

75 

75 

... 


Pinene HCli 

85 

85 

83 

No recovery. 

Cresol 1 

i 

t 

1 



! i 

3*5 mol of cresol taken 
per mol of pinene HCl. 
86 % of the applied 
cresol is recover^ and 
reused. 

NaOH 
Camphene i 

37 

82 

37 

82 

1 

i 

1 so 

1 No recovery. 


Isobornyl Acetic 
acetate. acid. 


Isobornyl Isobornyl ! 

acetate. acetate. ! 

Isoborneol NaOH 

Isoborneol Isoborneol 

^ i 

Camphor HNO;^ ; 


Excess of ' 
HNOs origi- 
nally us^ 
to act as 
solvent. 


250 gms. of acetic acid 
used per 100 gms. of 
camphene. 75 % of 
the applied acid is re- 
covered and reused. 

No recovery. 


The oxidising solution 
is used repeatedly. 
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Process II 


Pinene Pinene hydrochloride Camphene -> Camphor. 

( The figures are the same as in process I up to the oxidation of 


camphene ) 






Stage 

Reagent 

u^ 

% Yld.of 
product on 
reagent 
taken. 

% Yld. of 
product on 
reag. con- 
sumed. 

% Yld. 
previously 
reported. 

Remarks. 

Camphene 

Camphene 

50 

63 

50 


4 

Camphor. 

Acetic 

Acid. 

K 2 Crj O 7 
H 2 SO 4 

... 

... 

... 

No recovery, 

• 


These results give an over-all yield of 45% for process I and 
43% for Process II on pinene taken. The greatest improvement has 
been effected in the oxidation of camphene to camphor. Particulars 
of the improved methods and of the recovery of leagents are given 
belov^. 


EXPERIMENTAL. 

Pinene-^ Pinene hydrochloride : ( Described in Part I ). 

Attempts to utilise the liquid by-product are in progress. 

Pinene hydrochloridc'-^Camphene, 

Cresol ( 3-5 mols : 437 gms. of which 379 gms. is obtained by 
recovery from a previous preparation ), and caustic soda (2-3 mols i 
106 gms. ) are distilled up to ISO^^C to remove the water formed. The 
aqueous distillate contains 55 gms. of cresol, which is separated and 
used again. Pinene hydrochloride ( 1 mol : 200 gms. ), is added to 
the residue and the mixture refluxed for 4-5 hours and distilled 
(oil-bath). The fraction up to 160"^* is mostly camphene (134 
gms.) and is washed with aqueous caustic soda ( 300 gms. of 5 % 
NaOH ) to free it from cresol, and then with water. The solid cam- 
phene thus obtained is used without further purification. Cresol 
( 220 gms. ) comes over from 160” to dryness and is used again. 
The solid residue is treated with dilute sulphuric acid ( 1000 cc. of 
10 % acid ) and the cresol separated ( 104 gms. ) is used again. The 
total recovery of cresol is 379 gms. ( 86 % ) and the yield of camphene 
is 85 % of the theoretical. The yield is 79 % on the first run, but 
rises in subsequent runs as the reused cresol contains camphene. 

( * 3*9 mols. of sulphuric acid and 0*8 mol. of potassium dichromatc are taken 
per mol. of camphene. They are recovered as chrome alum in 70% yield calcu- 
lated on the K:^r,07. and 58% on the H 2 SO 4 taken. ) 
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With potassium phenoxide, a 95 % yield of camphene can be 
obtained with 82 % recovery of phenol, but the high price of potassium 
hydroxide renders it unsuitable for commercial use. This gives an 
over-all yield of 50 % for Process I and 48 % for Process II from 
pinene to camphor. 

A slight increase in the yield of camphene ( 2-3 % ) is obtained 
by carrying out all the distillations under reduced pressure and 
conducting the reaction in an atmosphere of nitrogen. 

Camphene^ Isobornyl acetate : — 

Camphene ( 100 gms. ) and glacial acetic acid ( 250 gms. ), are 
heated together at 45- 55^ for 2 J hours with a catalyst such as 50% 
sulphuric acid (20 gms.). Anhydrous sodium acetate ( 18 gms.) is 
then added to the reddish-coloured liquid to remove sulphuric acid, 
which otherwise causes decomposition during the recovery of acetic 
acid by distillation. Acetic acid ( 187*5 gms. ) is distilled off (oil- 
bath) up to 130- 35^ and is used again. The residual ester (118 gms.) 
is washed with aqueous sodium carbonate and with water and is 
used without further purification. The final yield of ester is 82 % of 
the theoretical. 

Isobornyl acetate-^Isoborneol. 

Isobomyl acetate ( 1 mol : 100 gms. ) and 80 % aqueous caustic 
soda ( 2*5 mols : 50 gms. ), are refluxed at 135-145*^ for 6 to 8 hours. 
The resulting solid isoborneol ( 66*5 gms. ) is washed free from 
caustic soda. The yield is 85 % of the theoretical on the ester 
taken. 

Isoborneol ’^Camphor : — 

Isoborneol is dissolved in a mixture of five times its weight of 
nitric acid ( 35% ) and one-third its weight of sulphuric acid ( 50% ) 
and the solution is heated on the water bath at 75-85*^ for 8-10 
hrs. with frequent shaking. The resulting mixture forms two 
layers. The upper brown layer of camphor is separated and treated 
with a large volume of water when camphor is precipitated and is 
dried and sublimed. The yield of camphor is 95% of the theoretical. 
Excess of nitric acid is used at the outset to act as a solvent for the 
isoborneol ; for subsequent oxidations, the lower layer is used with 
addition of 70% nitric acid ( 66 gms. for 100 gms. of isoborneol ). 
The yield remains constant. 25 successive oxidations were con- 
ducted using repeatedly the lower layer without any fall in the yield. 

Camphene’-^Camphor : — 

Camphene ( 1 part : 50 gms. ), is dissolved in glacial acetic acid 
(2 parts: 100 gms. ), and potassium dichromate (T75 parts ; 87*5 
gms. ) and sulphuric acid (2*8 parts : 140 gms. ), in water ( 15 parts: 
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750 gms. ) are added, and the mixture refluxed at 115*- 120'^ (oil bath) 
for 35— 45 hrs. until it becomes green and the crude floating product 
when sampled has m.p. above 140®. The resulting floating camphor 
is filtered off and washed with 5% caustic soda solution ( 150- 200 
gms.: 7-5-10 gms. NaOH) and with water. The crude product 
40 gms. is subjected to fractional sublimation twice up to 110^\ The 
sublimed camphor weighs 28 gms. (170 — 172®) and the residue 
( 10 gms. ) of unsublimed material is mostly camphene and can be 
added to 40 gms. of camphene to make up the next batch of 50 gms. 
Accordingly 40 gms. of camphene gives 28gms. of camphor, corres- 
ponding to a yield of 63% of the theoretical. 

The filtrate is concentrated on the water bath until crystals 
begin to separate and it is then cooled. Chrome alum crystals se- 
parate in 70% yield on the potassium dichromate and 58% on the 
sulphuric acid taken. 

The quantities of materials required for the preparation of 
100 gms. of camphor by the two processes are as follows : — 

Process I. 


Materials used | 

1 

Taken j 

Consumed. 

j Recovered. 

Plnene 


200 j 

200 


CaCli 


4 

4 


HCl 

1 

56 

56 


Cresol 


437 

58 

379 

NaOH 


200 

200 i 


Acetic add 


335 

84 1 

251 

CHgOXJNa 


24 

24 j 


H,.S04 


130 

110 ! 

17 

HNOj 


49 

1 49 1 




Process II. 


Pinene 


208 

208 


CaCk 


4 

4 

t 

HCl 


58 

58 

1 

i 

Cresol 


453 

63 

390 

NaOH 


150 

150 


Acetic Acid 


284 

284 


H 2 SO 4 


457 

457 

] 587gms. 

KsCrsO? 


248 

248 

> chrome alum 

J recovered. 
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Conclusion 

As a result of this further work the over-all yield of pinene to 
camphor in process I has been raised from 42 to 45% and in pro- 
cess II from 33 to 43%. In the oxidation of camphene to camphor, a 
reaction first achieved in this research ( Part I, loc, cit, ) the yield has 
been increased from 50% to 63%* 

The main difficulty in carrying out the process on an indus- 
trial scale now lies in the fact that Indian turpentine is unsuitable 
and that imported turpentine must be used. Even with the imported 
turpentine the yields now obtained show a possibility of economic 
production, and if in process II the use of acetic acid as an addition 
to the reaction mixture in the oxidation of camphene to camphor 
could be avoided the economic prospects of the production will be 
good. 

[It has now been found possible to avoid the use of acetic acid. 
The modified process is as follows : Camphene ( 50 gms. ), KaCraO? 
( 80 gms. ), H 2 SO 4 ( 75 gms. ) and water 500 gms. are refluxed at 
115-120® (oil-bath) as before. In the first six hours 75 gms. of 
H2SO4 in 250 cc. of water is slowly added, the mixture being shaken 
at intervals so that the sublimed material is returned to the reaction 
mixture. The melting point of the final product is 1 to 2® lower than 
before. The yield is unchanged.] 

Our best thanks are due to the University of Bombay for a 
grant to one of us ( B. G. S. A. ) towards the expenses of the 
chemicals. 

[ Received August 5 , 1935 3 


* Note added in proof. 



VISCOSITY MEASUREMENTS DURING THE COAGULATION 
OF TITANIUM DIOXIDE SOL BY MIXTURES OF 
ELECTROLYTES AND NON-ELECTROLYTES 
By 

Miss OLIVE JOSEPH and S. M. MEHTA. 

Physical and Inorganic Chemistry Department, 

Royal Institute of Science, Bombay. 

Literature abounds in data on the effect of non-electrolytes on 
the effective concentration of the coagulating electrolyte. But very 
few measurements have been made on the influence of non-electroly- 
tes on the velocity of the coagulation caused by electrolytes. Most 
of the available data gives flocculation values, (vide. Freundlich, 
Kapillarchemie p. 463 ). The authors have emphasised in a previous 
communication ( J. Ind. Chem. Soc., 1935, 12,552) that viscosity is a 
property which is very sensitive to changes in a colloidal system and 
that it has been utilised for the study of (i) the rate of coagulation 
and (ii) the degree of hydration of the colloid particles. 

Ostwald ( Trans. Farad. Soc., 1913, 9, 34 ) was perhaps the first 
to have recognised that additions of both electrolytes and non-electro- 
lytes may raise or depress viscosity in the most varied manner. Rona 
and Gyorgy ( Biochem. Z., 1920, 105, 133 ) while studying the 
sedimentation of kaolin came to the conclusion that the velocity of 
sedimentation was markedly increased by the addition of non-electro- 
lytes. Klosky (J, Phys. Chem., 1929, 33, 621) determined the 
relative viscosity of a silver sol containing different amounts of ethyl 
alcohol and found that it inci eases at first and then diminishes with 
an increase in the amount of alcohol. He also found that the 
precipitation values for the colloid are lowered by the addition of 
alcohol but that the calculated value of the boundary potential rises 
after the addition of twenty-five per cent, alcohol. Dhar ( J. Ind. 
Chem. Soc., 1929, 6, 641 ) measured the viscosity of certain sols of 
metallic hydroxides and found that the viscosity decreases when 
peptising electrolytes are added. Bhatnagar and Bahl ( Kolloid. Z., 
1930, 50, 48 ) studied the effects of acetone, cane sugar and alcohol 
on the relative viscosity of an emulsion of olive oil and found an 
increase in viscosity : they concluded from the results of their ex- 
periments that the increased sensitiveness of the emulsion towards 
electrolytes is related to the lowering of the dielectric constant 
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Prasad, Mehta and Desai ( J. Phys. Chem., 1932, 36 , 1391 ) examined 
the effect of methyl, ethyl and propyl alcohols on the changes in 
viscosity of silicic acid gel-forming mixtures with time and explained 
the accelerating influence of these alcohols on the rate of increase of 
viscosity on the assumption of the diminution of the dielectric 
constant of the mixture. They, however, did not explain the retard- 
ing influence of alcohols in the acidic mixtures. 

It would thus appear that the influence of mixtures of electro- 
lytes and non-electrolytes on the changes in viscosity of a sol with 
time has been studied only in a few cases. Moreover, the combined 
effect of non-electrolytes and of the purity and concentration of a sol 
on the changes in viscosity with time has not been studied. The 
present investigation deals with the influence of methyl, ethyl and 
propyl alcohols on the changes in viscosity with time of titanium 
dioxide sol dialysed and diluted to different extent when the chlorides 
of potassium, magnesium and aluminium are added to it. 

Experimental 

Scarpa’s apparatus ( Gazetta, 1910, 40 , 271 ) modified by Farrow 
( J. C. S., 1912, 101 , 347 ) and improved upon by Prasad, Mehta and 
Desai ( J. Phys. Chem., 1932, 36 , 1384 ) was used for the measure- 
ment of viscosity. The apparatus ( fig. 1 ) consists of a glass vessel 
A having a ground glass stopper B through which two glass tubes M 
and N are sealed. The tube N, sealed at one end of the viscometer 
bulb D and the capillary tube E, is connected at the other end, to the 
aspirator H through the guard tube G. Glass wool soaked in a dilute 
solution of sodium hydroxide is placed in the guard tubes F and G to 
prevent carbon dioxide and dust reaching the colloid and also to 
avoid any change in the concentration due to evaporation. The 
viscometer is connected to or disconnected from the atmosphere 
when necessary by turning the stoppers Q and R. On opening Q the 
viscometer is opened to the atmosphere while R disconnects the 
guard tube G from the aspirator. 

After the colloidal solution is put in the viscometer suction is 
applied to it through the aspirator. The suction produced is propor- 
tional to the difference of level of water in the aspirator H and the 
bottle I, both of which are identical in capacity and are connected to 
each other by means of a siphon arrangement K. Another siphon 
arrangement L connects the bottle I to the sink. It is so adjusted 
that within the same time, double the volume of water flowing out of 
H into I flows out of I into the sink. This arrangement overcomes 
the difficulty of pouring in or withdrawing water to ensure constant 
pressure, indicated by the manometer J connected to H, 
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The viscometer along with the guard tube F was enclosed in an 
electrically heated thermostat maintained at 33^^C±0.02®. The follow- 
ing were the dimensions of the viscometer used : 

1. Volume of tlie bulb between the two fixed marks.. 1.3838 c.cs. 


2. Diameter of the capillary 0.1095 cm. 

3. Length of the capillary 0.6566 cm. 


Five c.cs. of the sol were taken in a test tube for coagulation 
and in another the required amount of the electrolyte -f 1 c. c. alcohol 
diluted to five c. cs. by the addition of distilled water. The total 
volume of the sol + electrolyte + alcohol 4- water was ten c.cs. in all 
the experiments. This coagulating mixture was introduced into the 
viscometer and suction applied at 15 cms. water which was kept 
constant throughout the investigation. When the mixture reached 
the lower mark a stop watch was started and the time of rise ti from 
the lower to the upper mark was noted. The viscometer was then 
connected to the atmosphere and the mixture allowed to fall under 
its own weight : the time of fall U was also noted. While mixing 
the sol with the alcohol and the electrolyte a second stop watch was 
started from which the time at which the coagulating mixture was 
allowed to rise and that at which it was allowed to fall in the 
viscometer was obtained. The mean of these times gave the interval 
during which the viscosity reading was taken. 

The viscosity of the sol was calculated from the formula 
Tn*^K ( where K is a constant which was determined by 

finding out— ^ ” for pure water whose absolute coefficient of 

ti”r ts 

viscosity at 33^ C is known and was found to be 0*001 136. The 
accuracy of the determination with the apparatus was tested by 
finding the viscosity of pure recrystallised benzene. 

The sol was prepared by precipitating titanium hydroxide by 
adding NH4OH to titanium tetrachloride. The precipitate was 
washed with hot water till free from ammonia. It was suspended in 
a large volume of water and boiled. At intervals, 2 N HCl was added 
to peptise the sol. By replacing the evaporated water from time to 
time, the volume of the sol was kept constant. The sol was dialysed 
in a parchment bag which was previously washed with hot distilled 
water. No titanium was detected in the dialysate during dialysis. 

Twenty five c.cs. of the sol were taken, and a concentrated 
solution of NH4CI was added in excess to coagulate it. The sol was 
heated on a water bath at 70°C to hasten coagulation. 
The precipitate was washed till free from chloride. It was dried, 
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Ignited in a silica crucible and weighed as Ti02. The amount of 
colloidal Ti 02 was found to be 2*012 grams per litre. 

The electrolytes employed were the chlorides of potassium, 
magnesium and aluminium. Their concentrations were so selected 
that the time required for coagulation was about an hour except in 
the case of purer samples. The same concentration of the electroly- 
tes was used in the case of the diluted sols. The non-electrolytes 
used were metliyl, ethyl and propyl alcohols. The alcohols were kept 
over calcium metal, refluxed and distilled. 

The original sol is designated A and the half and quarter diluted 
ones A/2 and A/4 respectively. All the results are not given : only a 
few selected ones are represented graphically in figures 2 - 6 . 

Discussion. 

It will be seen from the curves in figs. 2-6 that the viscosity of 
titanium dioxide sol to which a mixture of an electrolyte and non- 
electrolyte is added increases with time just as it does in the presence 
of electrolytes alone (cf. J. Ind. Chem. Soc., 1935, 12,552). This 
increase in viscosity with time is readily explained on the increased 
hydration of the colloid particles due to neutralization of their charge 
or on the supposition that it is due to the increase in size of the 
particles as a result of progressive coagulation. 

It is to be noted, however, that the curves in figs. 2-6 are not 
continuous in the case of samples of the sol dialysed only for a few 
days. (cf. Joshi and co-workers, J. Ind. Chem Soc., 1933, 10 , 329; 
ibid, p. 599; 1934, 11 , 133). The change in the periodic nature of the 
curves with progress of dialysis and witli dilution is given in tables 
1-3 in which P, Pi, Pg and P 3 represent diminishing periodicity and 
N denotes its absence. 

Table 1 
Electrolyte KCl 


Number of days 










for which the 

CH3OH 

CaH^OH 

C1H7OH 

sol was dialysed 

A 

A 

A 

A 

A 

A 

A 

A 

A 



2 

V 


2 

4 


2 

4 

0 

P 

P 

p 

P 

P 

P 

P 

P 

Pi 

3 

P 

P 

p 

P 

P 

P 

P 

P 

Pi 

6 

P 

Pi 

p* 

P 

Pi 

Pa 

Pi 

P» 

P» 

9 

P 

P* 

p* 

P 

Pj 

P3 

P. 

Pa 

P* 

12 

P 

P* 

Ps 

P* 

Pj 

Pi 

P» 

N 

N 

20 

N 

N 

• • • 

N 

N 


N 

N 

• ■ • 

25 

N 



N 



N 

••f 
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Table 2. 



Electrolyte MgCh 





Number of days 









for which the 

CHsOH 

CjHeOH 

QH 7 OH 

sol was dialysed 

A A 

A 

A 

A 

A 

A 

A 

A 


2 

4 


2 

4 


2 

4 

0 

P P 

P 

P 

P 

Pi 

P 

P 

Pa 

3 

P P 

P 

P 

P 

Pi 

P 

Pi 

Pa 

6 

P P 

Pi 

P 

Pi 

P, 

Pa 

Pa 

N 

9 

Ps Pi 

P 3 

Pi 

P. 

Pi 

Pa 

Pa 

N 

12 

Pi Pi 

Pi 

Pi 

N 

N 

N 

N 

N 

20 

N N 

• • « 

N 

N 

... 

N 

N 

... 

25 

N ... 

... 

N 

... 

... 

N 

... 

... 



Table 3 







Electrolyte AICI 3 






Number of days 
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It would appear from the above that the purity of the sol plays an 
important part in conditioning the periodic nature of the viscosity 
time curves — a conclusion which is in accord with the observations 
made in the case of coagulation of titanium di-oxide sol by electroly- 
tes alone. Since the concentrations of the coagulating electrolytes 
were so chosen that complete coagulation took place in about an 
hour except in the case of purer samples of the sol it is obvious that 
the curves are periodic in nature only in the slow region of coagula- 
tion. It is to be observed that the periodic nature of the curves 
tends to disappear as the sol gets purer and therefore with a very 
pure sample of the sol it is not possible to realize experimentally the 
discontinuous change in viscosity with time. 

On a comparison of the viscosity time curves obtained in the 
presence of non-electolytes with those in their absence it will be seen 
that the viscosity of various samples increases by the addition of the 
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alcohols. This observation seems to be in agreement with the view 
that the addition of alcohols to a colloidal solution diminishes the 
dielectric constant of the medium with a consequent decrease in 
density of charge on the particles and an increase in their hydration. 
( cf. Freundlich, Kapillarchemie 1922, 637 ; Dhar, J. Phys. Chem. 
1926, 30, 1646). It is also found that the rate of coagulation is 
greater in the presence of electrolyles+ non-electrolytes than in the 
presence of electrolytes alone. This shows that not only an initial 
change takes place in the condition of the colloid particles on the 
addition of non-electrolytes but even subsequently either the rate of 
aggregation of the particles or their rate of hydration or both 
increase. 

The authors are thankful to Dr. Mata Prasad for useful sugges- 
tions and help. 



(Figure 1) 
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THE METHODS OF MEASURING SURFACE TENSION 

BY 

C. C. PATEL. K. V. DESAI AND S. M. MEHTA 

Physical and Inorganic ChcmisUy Depvtmeni, Royal Instiitde of Sdence^ Bombay. 

Several phenomena which a liquid surface exhibits form the 
basis of different methods employed for the determination of surface 
tension. Adam (Physics and Chemistry of Surfaces 1931) has 
classified these methods into (1) static and (2) dynamic. Fer^^usson 
(Science Progress, 9, 428, 1915) classified them into two divisions: 
(l) those which depend upon and (2) those which are independent of 
contact angle. In what follows, these methods have been reviewed in 
brief and the main theoretical and experimental difficulties involved 
in using them for determining the surface tension of liquids have 
been pointed out. A method developed by Fergusson ( Proc. Phys. 
Soc., 44, 511, 1932) and improved upon by the authors is 
described in this paper and the results obtained for standard liquids 
have been compared with those obtained by previous workers. 

Conditions which should necessarily be fulfilled by any method 
which can be used for the correct determination of surface tension 
are: (1) it must give results of a high degree of accuracy in a 
reasonable time ; (2) it must be amenable to a perfect and easy 
temperature control and (3) it should be unimpeachable in its mathe- 
matical details. 

Of the two types of methods mentioned by Fergusson, the 
capillary rise method is the most important of those which depend 
upon the contact angle. The formula deduced for the calculation of 
the surface tension by this method involves the height ‘h', to which a 
liquid rises in a capillary tube of uniform bore “r'\ the density of the 
liquid ‘d’ and the contact angle It is thus essential in this 
method that capillary tubes of uniform bore should be used. Now it 
is not only difficult to have capillary tubes of uniform bore but 
different results are obtained when tubes of different diameters are 
used. However, Sugden (J. C. S., 1483 1921,) has constructed a 
table by means of which the best observations made by this method 
with tubes of any diameter can be corrected. Further, the variation in 
the height of the liquid column in a capillary tube due to a change in 
the surface tension of a liquid with temperature cannot be accurately 
ascertained, because the expansion of the liquid and the lowering of 



THE METHODS OF MEASURING SURFACE TENSION 


133 


the surface tension due to increase in temperature act in opposite 
directions. Also the contact angle is assumed to be zero or almost 
zero when a liquid Vets the glass’— a term which is not correctly 
defined and is not clearly understood. There are other defects in this 
method, such as the difficulty in the cleaning and drying of the 
narrow capillary tube, controlling temperature etc. 

Methods which do not depend upon contact angle have been 
divided by Fergusson ( loc. cit. ) into four different groups : 
(1) vibration methods, (2) the balance method, (3) methods 
depending on bubbles and drops and (4) the capillary tube 
method. The different methods belonging to each of these groups, 
have been discussed by him in sufficient details. Below are men- 
tioned only the salient points regarding the above-named methods 
and of others which have later come into use. 

Methods which depend upon the oscillation of drops and jets 
( cf. Rayleigh : Proc. Roy. Soc., 29, 71, 1879 ; Bohr: Phil. Trans., A, 
209, 281, 1901; and Stocker : Z. physikal. chem., 94, 149, 1920) 
and on the formation of ripples on the surface of liquids are fairly 
complex. They involve the measurement of the period of oscillation 
of small falling drops about their equilibrium figures, the measure- 
ment of the wave-length of the waves formed on the surface of jets 
of liquids and of ripples generated on liquid surfaces. Lord 
Rayleigh’s theory of the former method has been supplemented by 
various correction factors by Bohr ( loc. cit. ) who has also devised 
an experimental technique which satisfies the theoretical assumptions. 
If all the measurements involved in these methods are not made with 
extreme care, the results obtained will be erroneous. 

The second group of Fergusson’s classification includes methods 
which involve the measurement of (i) the pull required to detach a 
ring from the surface of a liquid and ( ii ) the tension in a film of a 
liquid formed on a light frame. The accuracy of the former method 
depends upon the dimensions of the ring and on the thickness of the 
wire of which it is made. But the formulae used for calculating the 
surface tension are only approximate and the results obtained are in 
error. Du Nduy (J. Gen. Physiol., 1, 521, 1919) has designed a 
convenient form of an apparatus depending upon the above mentioned 
principles but this yields results which are only reliable within one 
per cent, provided a fairly large number of precautions are taken. 
The second method is based on the same principles as the former, 
but its application is very restricted as many liquids do not form 
permanently stable films. 

The bubble and drop methods require the measurement of 
excess of pressure in a hanging drop or a bubble or in a drop formed 
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on or underneath a glass plate and the radius of curvature of the drop 
or of the bubble. These methods may give results of sufficient accu- 
racy under suitable conditions but it is not easy to measure the 
radius of the drop or of the bubble with great exactness Further in 
the case of bubbles formed on a plate the equation correlating the sur- 
face tension of the liquid with the measurements which can be made 
on the bubbles is not correctly known. 

The method due to Jaegar (Z. Anorg. Chem., 101, 1, 1917 ) is 
the most important of those included in the capillary tube methods. 
It is based on the measurement of the pressure required to release a 
bubble from the end of a capillary tube dipping vertically in a liquid. 
The formula deduced for the method is based on statical principles 
which require that the rate af bubbling should be exceedingly slow. 
Further it is essential to determine the depth of the lower end of the 
capillary below the surface of the outside liquid which should be 
contained in a fairly wide vessel. 

These complications are avoided in a simple apparatus devised 
by Sugden ( J. C. S., 125, 27, 1924 ) by means of which very accu- 
rate results can be obtained fairly rapidly with small volumes of 
liquids. 

The drop-weight method ( J. A. C. S. 30, 1908 ) which has also 
been used for surface tension determination is based on Tate^s (Phil. 
Mag., 27, 176, 1864 ) suggestion that the weight of a drop is propor- 
tional to tlie radius of the tube from which it falls. However, in 
practice, not the whole drop, but only a part of it is collected, the 
rest remains sticking to the tube. This has been demonstrated by 
Guye and Parrot (Arch. Sc. Phys. Nat. 15, 178, 1903) from a 
cinematographic study of a falling drop. Harkins and Brown ( J. A. 
C. S., 41, 499, 1919 ) have attempted to fill up the gap between the 
theory and practice of this method by laborious standardisations and 
by the use of correction tables but their improvements are negatived 
because of the doubtful assumption that the fraction of a falling drop 
of similar shape is the same for all liquids, and that the surface ten- 
sion of the standard liquid determined by one or the other methods 
is correct. 

In all the methods excepting Sugden's described so far a fairly 
large amount of a liquid is required for the surface tension determi- 
nation. Kipplinger ( J. A. C. S., 42 472, 1920 ) devised a method in 
which only a small amount of the liquid is needed. A thread of a 
liquid in a capillary tube open at both ends is inclined till the menis- 
cus at its lower end is plane. The surface tension is calculated from 
the formulae. 

q^^ rdlgcos g 

2 
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where a is the inclination of the capillary to the vertical 

Fergusson ( Proc. Phys. Soc., 36, 1923 ) has developed a method 
in which quantities of liquids required are much smaller than those in 
Kipplinger’s method. The method depends upon measuring the 
pressure which will bring the meniscus of a liquid at the lower end of 
a vertical capillary in a plane position. The surface tension calcula- 
tions involve a knowledge of the densities of the liquids used in the 
capillary and that used in the manometer. The determination of the 
density of the liquid is impossible if the available quantity of the liquid 
is very small. Fergusson (Proc. Phys. Soc., 44, 511, 1932) later 
found that if the capillary is placed in the horizontal position and be 
of a diameter less than one millimeter, then density measurements are 
no longer required. The surface tension is given by 
T=ihdrg 

where h and d refer to the manometric liquid and r is the radius of 
the end of the capillary. 

The pressure on the inner side of tlie thi'ead of liquid in the 
capillary is increased by forcing air by means of an aspirator which 
can be raised to any desired position by rack and pinion screw. This 
arrangement gives jerks to the entire apparatus and the plane position 
of the meniscus does not remain steady for sufficient time. Also the 
capillary tube has to be fused to the manometer tube for each obser- 
vation. This involves a considerable waste of time particularly when 
a large number of observations are to be taken. Further the results 
are erroneous because the manometer is not kept at a constant 
temperature due to which the density of the manometer liquid 
changes. If the method is employed for determining the surface 
tension of solutions, the cross-section of the capillary bore being small, 
the heating effect of the rays of light focussed for observing the plane 
position of meniscus will increase the concentration of the solution at 
the surface. These defects in Fergusson's method have been 
removed by the following alterations : — 

(1) The two vessels used for adjusting the pressure have been 
substituted by a simple mechanical device. 

(2) The capillary tube has been kept in an air-thermostat and 
the manometer in a water bath kept at a constant temperature. The 
accuracy of the results is further increased by the use of xylene ( sp. 
gr. 0*8576 ) as a manometric liquid. 

(3) The capillary tube has been connected to the tube leading 
to the manometer by means of an air-tight ground glass joint. 

(4) A large flask containing water at constant temperature has 
been interposed in the path of the beam of light illuminating the end 
of the capillary. 
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Description of the apparatus 

The apparatus used is ^own in Fig. 1. It mainly consists of a 
horizontal capillary tube C, which is connected by a ground glass 
joint (fig. la), to the tube leading to the manometer M. The 
portion of the tube from C to K which is sufficiently long, is kept in 
an air thermostat maintained at a constant temperature. E ( Fig. la ) 
is a round bottomed flask containing the solution under investigation 
and fitting loosely to the tube C. A bulb D is fused to the tube from 
the manometer, through a capillary PQ and is connected by a 
pressure tubing to a mercury reservoir H capable of being raised or 
lowered by a mechanical airangement of worm and worm wheels. 
B*B are water baths maintained at 30°C., the temperature at which 
the density of the manometric liquid was determined. 

Method 

The capillary tube was about 5 cms. long and the mean value of 
the diameter of its bore determined from twenty different measure- 
ments was found to be 0*0545 cm. 

The capillary tube was first cleaned by means of hot chromic 
acid, sodium hydroxide solution and distilled water and was finally 
dried in a current ot hot air. Approximately one cm. length of tlie 
solution was taken in tlie capillary which was alterwards attached to 
K through the ground glass joint. The atmosphere in the air 
thermostat was kept saturated with water vapour to prevent evapora- 
tion irom the surface of the solution in the capillary tube by means of 
four evaporating didies containing the same solution as under investi- 
gation. 

The end of the capillary was illuminated by a milky electric 
bulb focussed on it by a lens. In the path of light was interposed a 
flask containing water maintained at constant temperature. The 
illuminated end of the capillary tube was focussed in the field of a 
long focus microscope. While viewing the bore of the capillary, 
which appeared as a dark circle through the microscope, the handle 
A was gradually turned, so as to change the pressure on the menis- 
cus. When the pressure attains a certain value, a tiny bright spot 
( fig. lb, i ) appears in the dark circle in the field of view, which 
gradually increases in size (fig lb ii ) as the pressure increases. 
Finally at a critical pressure the meniscus becomes perfectly plane 
and the whole of the initial dark circle becomes illuminated ( fig. lb, 
iii). Further increase in pressure results in the diminution of this 
white circle due to formation of convex surface (fig. lb, iv, v ). The 
condition of the complete ilWmination of the initial dark circle in the 
field of view indicating plane surface of the meniscus was extremely 
critical as the slightest variation in the pressure at once indicated a 
change in the surface. Also the pressure required for this condition 
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could be maintained constant for nearly an hour. The pressure cor* 
responding to the formation of plane surface of the meniscus was 
observed in the manometer by means of a travelling microscope 
reading accurately to the third place of decimal. Mean of several 
observations was taken as the true manometric height. 

Comparison of results. 

In table, I, the values of surface tension obtained for water and 
benzene at two temperatures 15‘^C and 30®C by the above method are 
given along with those obtained by other workers. Table II gives the 
results for CaCls solutions along with those of Livingston, Morgan 
and Schramm ( J. A. C. S., 35, 1848, 1913 ) 

Table I. 


Surface tension of water and benzene in dynes/cm. 


Investigator 

Method 

Water 

Benzene 

15'' 

30" 

IS'" 

30^ 

Volkmann 

Domke 

Capillary rise 

Method 

99 

7326 

7104 

2951 

i 

Harkins and 
Brown 

n 

73*55 

... 

29-59 

... 

Richard and 
Caster 

” 

... 

71-32 

29-61 

... 

Ramsay and 
Aston 

” 

... 

... 

28-68 

... 

Harkins and 
Brown 

Waves on jet 

73-38 

... 

... 

... 

Harkins and 
Ching 

Drop weight 

... 

... 

... 

2761 

Morgan 

*1 

... 

71-03 

... 

... 

Dorsey 

Waves on jet 

73-76 

... 

... 

... 

Sends 

Ripples 

73*45 

... 

... 

... 

Richard and 
Combs 


74*30 

... 

... 

... 

Fergusson 

Jaegar*s method 

72-78 

... 

29-65 

... 

tf 

n 

Cridca] Tables 
Author 

Method ( vertical 
capillary ) 
Pressure to make 
meniscus plane ' 
( Horizontal 
capillary ) 

( International ) 
Present method 

73-88 

73-47 

73-52 

71-18 

7121 

29*20 

2914 

29-57 

2700 

27-56 

2759 


* Pressure to make meniscus plane ( vertical capillary ). 
R 
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Table II. 


Values of Surface tension of CaCh solutions compared. 


Concentration in gm. mols 
per 1000 gms. of water 

* Livingston, R. Morgan and 
Schramm. Drop weight method. 

Authors. 

00 

7103 

7121 

05 

71-91 

7223 

10 

7220 

7281 

15 

73-36 

73 55 

20 

74-52 

7432 

25 

75-56 

7531 

30 

76-04 

7645 

3-5 

78-64 

77 m 

40 

78-81 

78-78 

4-5 

8021 

8015 

50 

82-91 

8164 

5-5 

83-91 

83-03 

6-0 

8512 

84-47 

65 

8713 

86-20 

70 

89-23 

87-98 

75 

91-92 

89-86 

80 

i 92-65 

92^ 

8-5 

1 

! 9579 

j 

95-40 

90 

j 9712 

98-81 


From the various improvements suggested in this paper the 
authors consider that their values are more accurate than those so 
far obtained by Fergusson’s method. This conclusion is further 
supported by the fact that the values of surface tension for different 
solutions of calcium chloride obtained by the authors lie much closer 
to a smooth curve than those of Livingston, Morgan and Schramm 
(cf., Fig. 2). 

The authors are indebted to Dr. Mata Prasad for useful sugges- 
tions which led to the use of the present improved method for deter- 
mining surface tension. 


J. A. C. S.. 35, 1848, 1913. 
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COAGULATION OF DILUTE OIL EMULSIONS BY MERCURIC 
CHLORIDE: EVIDENCE FOR THE DISCONTINUITY 
OF THE CHANGE IN THE SLOW REGION. 

BY 

SHRIDHAR SARVOTTAM JOSHI and SHANKAR PRASAD SARKAR. 

Chemistry Department, Benares Hindu University, Benares. 

The problem of the formation and the stability of emulsions has 
been investigated by numerous workers from the standpoint of 
theory and industrial practice. One of the principal findings in this 
field is the importance of the data for the viscosity of the medium 
(Wilson, PAj 7. Mzg., 1883, IS, 406; Hillyer, /. Amcr. Chem. Soc., 
1903, 25, 513; Marshal, Pharm. Journ., 1909, 28, 264 ; Sanyal and 
Joshi,/. Phys. Chem., 1922, 26, 481 ). It was observed by one of us 
( Joshi, Trans. Farad. Soc., 1925, 20, 512-19 ) in a study of reversible 
emulsions that with a knowledge of this quantity, the progress of the 
transformation of the emulsion from one type to the other, by a mere 
alteration of the volume ratio of the two phases could be followed 
with ease and accuracy. It is known that such reversals can also be 
effected by the introduction of appropriate electrolytes (Clowes, J. 
Phys. Chem., 1916, 20, 407-51 ; Bhatnagar, /. Chem. Soc., 1921, 119, 
61-8 ; Parsons and Wilson, /. /«d. Eng. Chem., 1921, 13, 1116-23), 
and that analogy exists between the type reversal of an emulsion and 
the coagulation of a sol ( Clowes, loc. cii. 1916, 20, 445 ; Bhatnagar, 
Trans. Farad. Soc., Symposium on Colloids, 1920; Joshi, loc.cit.)- 
Whilst a considerable mass of information is available about the 
coagulation kinetics of sols in the rapid and the dow region of 
coagulation, barring a very few exceptions ( Bhatnagar, /. Phys. 
Chem., 1921, 16, 735 ; Ellis, Trans. Farad. Soc., 1913, 9, 14 ) 
corresponding data for emulsions are not available in the literature. 
In previous communications from these Laboratories (Jodii and 
Viswanath, J. Indian Chem. Soc., 1933, 10, 329-340; Jodii and 
Menon, ibid, 1933, 10, 599-609 ; Joshi and Nanjappa, ibid, 1934, 11, 
133-143; Joshi and Iyengar, ibid, 1934, 11, 555-571; 573-577 ■, 
Jo^ and Pannikar, ibid, 1934, 11, 797-804), it has been ^own 
that die process of the slow coagulation of a number of sols produced 
by variously concentrated solutions of different electrolsffes, and by 
oppositely charged sols is not continuous with respect to the coagula- 
tion time. Since this conclusion constitutes a departure from the 



COAGULATION OF DILUTE OIL EMULSIONS 


141 


current theories of the kinetics of coagulation, it was of interest to 
examine it for the slow coagulation of a different class of colloids, viz, 
emulsions. 

Evidence has been presented previously ( loc, cit, ) that any one 
of the familiar properties used to measure the degree of coagulation 
is restricted in the range of its applicability. In the following 
experiments, therefore, completer information was sought by employ- 
ing three independent methods in order to follow the progress of a 
coagulation, viscosity, transparency and refractive index. With 
the exception of a communication to the ChemivStry Section of the 
Proc Ind, Sri. Congress 1934, from these Laboratories, the use of 
variation in the last mentioned property as a measure of coagulation 
does not appear to have been recorded in the literature of the subject. 
The application of this method, studied in numerous cases in these 
Laboratories, has revealed the presence of factors which were 
not noticed in results with earlier methods of measuring coagulation. 

Experimental. 

The emulsions were prepared by the precipitation method as 
developed previously ( Joshi, Koll. Zeit., 1923, 34, 197*201 ). Briefly, 
about 1*5 c.c. of the purest available sample of the oil to be 
emulsified was dissolved in a small amount of absolute alcohol. 
This solution was then poured in about a litre of twice distilled water 
which was almost boiling hot. After vigorous shaking, a fine, bluish 
grey emulsion, uniformly dispersed, was obtained. Free alcohol was 
removed by boiling off carefully. It was then passed through a 
double filter paper of close texture and stocked in Jena glass bottles. 
Thus prepared the emulsions are very stable, except for ‘ creaming ’ 
which depends principally on the difference in the specific gravities of 
the two component liquids. This, however, is a very slow process 
and is practically negligible. By far the majority of experiments 
reported here were made with emulsions from the Td oil. Emulsions 
used in experiments to which the viscosity-time curves Nos. 10, 11 in 
fig. 2 refer, were made with mustard oil. 

The viscosity was measured by Scarpa’s method ( Gazetta, 1910, 
40. 271 ; cf, also Farrow,/. Chem. Soc., 1912, 101, 347) with modi- 
fications described previously (Joshi and Menon, loc. cit.). Using a 
small capillary with a bulb at one end, the method requires but a know- 
ledge of ti, the time of rise of a small amount of the liquid to be studied 
under constant suction, and t 2 , the time for fall under its own hydro- 
static pressure. No knowledge of the density of the liquid is required, 
which is a great advantage. The suction applied was kept constant 
25 ± 0*05 cm., water, the observations being made with a Ipw 
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power telescope. The temperature of the thermostat was 35 ± OT^^C. 
Equal volumes of the emulsion and of the electrolyte solution 
of the required strength were allowed to attain the temperature of the 
thermostat. The coagulation was started by mixing the liquids in 
the Scarpa tube V ( c/. fig. A, Joshi and Viswanath, loc, cit ). The 
viscosity of the . mixture was then measured at convenient intervals 
for about four hours ; in a few cases the observations were continued 
to about 24-48 hours after the start of the coagulation. In all the 
coagulations studied previously ( loc, cit. ) viscosity measurements 
were continued till the coagulating sol in the capillary or the bulb of 
the viscometer showed the least traces of flocculi. This was not 
possible in the present work despite special arrangements made and 
precautions taken for the observation of any heterogeneities produced 
during coagulation. This was at least partly due to the relative 
optical characteristics of the oils emulsified and water, yj, the visco- 
sity was calculated from the formula, in = K , where K is a 

ti + 12 

constant- The value of K was calculated from ti, tj measurements 
made with a standard liquid like water for which tq is known to be 
0*7225 C. P. ; the results are therefore in absolute centipoise units. 
The degree of the reproducibility of results using pure liquids was 
found to be at least 3-4 in 1000. Variations less than at least 4 
times this value were not considered. These results are shown gra- 
phically in figs. 1-2. In order to economise space and also to prevent 
curves from coalescing, the scale units and the position of the origin 
were varied in a group of related curves, and have been indicated in 
figures. 

Measurements of the transparency during coagulation were 
made by the use of a sensitive thermopile and a low resistance Broca 
galvonometer. Light from a 4-volt lamp run at a constant potential 
from a battery of storage cells was first passed through a column of 
distilled water in order to cut out the heat radiation, and then allowed 
to fall on the optical cell which contained the coagulating mixture. 
Intensity of the light transmitted by the sol was indicated by the 
deflections of the galvanometer. The source of light, the water filter, 
the coagulating sol and the thermopile were enclosed in an air ther- 
mostat with glass sides. This was immersed in water in another 
thermostat, except on the top which was closed by a well fitting 
cover insulated against heat conduction by thick pads of sheep wool. 
The outer thermostat was also well protected by pads of wool except 
on the glass faces which were well screened to cut off stray light. 
The temperature of this thermostat was kept constant at 32*6±0-2^C. 
Under these conditions the thermopile was found to be well protected 
against external radiation and changes of temperature. In order to 
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compare coagulations witli mercuric chloride with other coagulants, 
typical curves with dilute solutions of cadmium chloride and sulphu- 
ric acid are also given. These results for the transparency are shown 
by time-deflection curves in fig. 3. 

The refractivity measurements were made with the Pulfrich 
refractometer. By means of water circulation from a thermostat 
the temperature of the glass cell in the refractometer which contained 
the liquid to be examined was brought to 34^^C. From samples of 
the emulsion and of the solution of the coagulating electrolyte, 
which were also preheated to 34*^±.1‘*C, exactly one c. c. of the 
emulsion and then an equal amount of the coagulant were introduced 
carefully in the refractometer cell, and the mean time of addition 
noted. Measurements were continued till the readings became cons- 
tant. Curves 1-7 in fig.4 relate fi, the refractive index with the 
coagulation time. Three stocks of Til oil emulsion A, B, C were 
used with approximately the same oil content. Curves 1-6 in figs.l 
& 2, curves 7, 8 in fig*2, and curve 9 in fig 2 and all curves in figs.3 
and 4, refer to experiments made with stocks A, B, C respectively. 
Curves 10 & 11 in fig.2 refer to mustard oil. 

Discussion of Results. 

An examination of the viscosity-time curves in figs. 1 and 2 con- 
firms the conclusion drawn previously from the coagulation data 
of a number of sols by a variety of coagulants ( loc. cit . ) that the 
progress of coagulation, in so far as change of viscosity is a measure 
of the corresponding degree of coagulation produced, is not continuous 
with coagulation time, and that the occurrence of breaks or disconti- 
nuities tends to be more pronounced the lower the concentration of the 
electrolyte. It is also seen that in the majority" of coagulations studi- 
ed ( cf, figs. 1,2 ) and in agreement with earlier results ( loc. cit , ) that 
the course of coagulation is marked by an initial diminution of vis- 
cosity variable in the range 0*6 to 2 per cent of the initial viscosity. 
Small alterations in the concentration of a coagulator are known to 
have a marked effect on the time required for attaining a given stage 
of coagulation ( cf. Joshi and Viswanath, loc. cit . ). This is also to be 
anticipated from Paine's exponential relation relating the coagulation 
velocity and the electrolyte concentration [Roll. Chem. Beih., 1912, 
16, 430 ); it is interesting tlierefore, to note that the time correspond- 
ing to the occurrence of this initial diminution of viscosity varies ir- 
regularly in the range 20 to 30 minutes after the start of the coagula- 
tion despite appreciable variations in the concentration of the coagula- 
tor. These results are similar to those obtained previously with 
hydrophobes ( cf. Joshi and Viswanath, Joshi and Iyengar, loc. cit. ) 
and are in agreement with the suggestion made earlier (Joshi and 
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Pannikar, loc. cit . ) that tlie period corresponding to the initial diminu- 
tion of viscosity might not be a stage in the main process of coagula- 
tion, envisaged as a continuous coalescence of particles into 
aggregates of increasing size. It might be mentioned incidentally, 
that this is the main mechanism implied in Smoluchowski’s theory of 
the kinetics of coagulation ( Z. Phys. Chem., 1917, 92, 129 ). 

It has been in general tacitly assumed by colloid chemists that 
coagulation necessarily produces a nett rise in the viscosity. That 
this is by no means always true is shown by curves Nos. 2, 3, 4 in 
fig. 1 and curve No. 6 in fig. 2. The last shows a definite and a 
marked diminution of viscosity below the initial value as a result of 
the coagulation. Very definite instances of an overall and appreci- 
able decrease in viscosity consequent upon coagulation of lyophobic 
colloids were observed earlier ( Joshi and Nanjappa, Joslii and Iyengar 
Joshi and Pannikar, loc. cit . ). It is probable that the occurrence of 
the initial diminution of viscosity mentioned already and the overall 
decrease in viscosity due to coagulation might result, in part, from 
the operation of the same factors. While more detailed and wider 
based experimental results are necessary for their satisfactory eluci- 
dation, the generality of the above findings is a clear evidence of the 
theoretical deficiency in the present position of the viscosity of 
colloids. 

Results shown by curves in fig. 3 show a diminution of trans- 
parency during coagulation, which is to be anticipated on general 
grounds. With the exception of curve 3, it is seen that, the change 
is rapid in the initial stages and almost comes to a standstill during 
later stages. From a general comparison of this last mentioned 
period with the corresponding sections of the viscosity- time curves, 
which almost as a rule are characterised by discontinuities, the pos- 
sibility is suggested that transparency measurements might not be 
susceptible to changes revealed by a typical colloid sensitive property 
like viscosity. Some observations of the transparency and the 
viscosity measurements of a number of protected colloids sub- 
jected to coagulation studied in these Laboratories ( Joshi and Joga 
Rao,/. Indian Chcm. Sac., 1933, 10, 247 ) were amongst the earliest 
evidences in this line. 

An examination of results in fig. 4 shows that the refractive 
index of a coagulating sol diminishes during coagulation in all the 
cases and this tendency is greater the greater the concentration of the 
coagulator. It is interesting to see from these curves that the above 
change occurs through stages during some of which the refractivity 
remains sensibly constant. It would also appear that the number 
of such stages tends to increase as the electrolyte concentration is 
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increased. Despite notable contributions to the subject ( Rayleigh, 
Phil. Mag., 1871, 41, 107; 1899, 47, 375, et seg; Garneit, Phil. 
Trans., 1904, (A) 203 385 ; 1906, 237 ; Mie, Roll ZeiL, 1907, 129 ; 
Ann. der Phys., 1908, 25, 337; Lampa, Akad. Wiss. Wien. Sitz. Ber. 
1909, 118, 867'83 ), the prevalent theories of the optics of the colloid 
state do not yet allow of an a priori analysis of the refractivity of a 
coagulating sol in terms of the composition of the system ; the refrac- 
tive index of the coagulating material, the dispersion medium and 
of the dispersed phase ; the micellar charge ; the size, ( shape ) and the 
number of the particles per unit volume, and so forth. Changes in the 
last named factors produced during coagulation alter the magnitude 
of the total optical path which a ray of light traverses in unit time in 
the system and therefore its overall refractivity. It is anticipated 
therefore that the refractivity of the system should, during the 
process of coagulation, approximate to that of the continuous medium 
modified by the presence of the coagulant. The results obtained 
are in agreement witli this deduction only partially, since size and 
the number of particles per unit volume are not the only deter- 
minants of the refractivity of the system, liable to change during 
coagulation. The remarkable result that in at least a definite 
number of cases the refractivity remains constant for a period, and 
then changes discontinuously to a new value also characterised by a 
similar constancy for a time, and so on throughout the progress of 
coagulation, observed for the first time in these Laboratories, not 
only supports the view developed previously that coagulation consti- 
tutes a complex 'succession of micellar and allied changes in the 
dispersion medium, but also that the property selected for measuring 
coagulation might not be sensitive at a given stage to some or all of 
the above changes constituting coagulation. If for instance, this 
happens during the initial stages of coagulation, the so called S-sliape 
in the corresponding coagulation-time curve would result, and give 
but a spurious evidence of autocatalysis. It would certainly be of 
interest from the standpoint of a comprehensive theory of coagulation 
to investigate if the occurrence of discontinuities, each marked by a 
constant value of the refractivity is a general phenomenon. That it 
is certainly very widely occurrent, though hitherto unrecognised, is 
almost a foregone conclusion from data accumulated already in t hfs p 
Laboratories from observations of over sixty cases. 


S 



CHEMICAL INVESTIGATION OF THE SEEDS OF 
HYGROPHYLA SPINOSA. 

BY 

NAGESH LAXMAN PHALNIKAR. KRISHNA SHRINIVAS NARGUND, 
DARAB DINSHA KANGA. 

Madhavlal Ranchhodlal Science Institute, Gujarat College, Ahmedabad. 

Hygrophyla Spinosa is a herb abundant throughout India. It is 
very common in the Konkan. It belongs to the natural order 
Acanthaceae. The vernacular names are ; — 

Kokilaksha, or Ikshugandha, (Sanskrit).; Talimkhana, (Hindi); 
Niramalli, ( Tamil ) ; Kuliamara, (Bengali) Ekharo (Gujarathi) ; 
Kolsundara, (Marathi). 

It is an annual marshy herb having bright purple flowers. The 
seeds are small, flattish and brown in colour, like the eyes of Indian 
Cuckoo from which it derives its Sanskrit name Kokilaksha. The 
roots and the seeds are widely used in Indian medicine. The root is 
considered cooling, bitter, tonic, and is used in rheumatism, urinary 
affections, and anasarca. Dr. Gibson recommends its use as a 
diuretic. Mohamedan physicians consider the seeds as aphrodisiac. 
In Unani medicine the seeds are given in gonorrhoea and with milk 
and sugar in spermatorrhoea. The peculiarity of the seeds is that 
when they are placed in the mouth or water they become immedi- 
ately coated with a large quantity of extremely tenacious mucilage. 

The roots of this drug have been investigated by Warden 
( Pharmacographia Indica vol. Ill page 38 ), and by Ghatak and Dutt 
(Jour. Ind. Chem. Soc. 1931, 23). Warden found in the seeds 
traces of an alkaloid and 23 per cent, of a fixed oil. Ghatak and 
Dutt found in the roots a sterol which they termed Hygrosterol. 

The present investigation was undertaken with a view to submit 
the seeds to a thorough and systematic examination. We did not 
find any alkaloid nor Hygrosterol. A pale yellow fixed oil was 
obtained in 21 per cent, yield. This oil belongs to the type of semi- 
drying oils. The Solid acids of this oil have been shown to be 
myristic, palmitic and stearic acids only. The presence of linolic 
acid has been shown in the liquid acids. The other acids present in 
the liquid acids are at present unknown. 
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Experimental 


Moisture : — The percentage of moisture in the average sample 
of the seeds was determined by heating a weighed quantity at 100 
The percentage loss was 8-43. 

Ash : — A weighed amount of the seeds was incinerated and the 
percentage ot ash was found to be 10-2. It was analysed qualita* 
lively and was found to contain potassium, phosphorous and trace of 
iron. 

Test for Enzymes : — 50 grms. of the ground material were soaked 
in water and kept overnight in a corked flask. Next day the mass 
was swollen and the cork was blown out due to the immense pressure 
mostly of Carbon dioxide. The top aqueous layer was filtered. 
The filtrate was found to contain a reducing sugar, thus proving the 
presence of enzymes in the seeds. 

Test for alkaloids : — 50 grms. of the powdered seeds were 
digested with Prolius' fluid. The filtrate on being examined in the 
usual manner for the presence of alkaloids, gave negative results. 

Tests for Starch, tannins etc . : — 10 grms. of the seeds were 
treated with 100 c.c. of distilled water and warmed on the water 
bath for half an hour. The mixture was then filtered and the 
filtrate when tested for (1) starch with dilute iodine solution indicated 
its absence, (2) tannins with ferric chloride indicated its absence, (3) 
reducing sugar with Fehling’s solution showed its absence. 

Test for volatile oil : — 100 grms. of the material were distilled 
with steam and about 500 c.c. of the distillate were collected. The 
latter was not acidic nor was it found to contain any volatile oil. 

Extraction with different solvents — In order to ascertain the 
general character of the constituents 50 grms, of the ground material 
were successively extracted in a soxhlet apparatus with different 
solvents. The percentage of extracts dried at 100^ and the nature of 
extracts are given in table I. 


Solvent used 

(1) Petroleum ether 

(2) Ether sulphuric 

(3) Chloroform 

(4) Alcohol 


Table L 

per cent, of extract 
21 
1-06 

0-5 

8*87 


nature of extract 
A pale yellow oil 

A dark red semi-solid 
mass. 

A reddish black liquid. 
Thick resinous mass. 


Investigation o/ the oil : — 6 lb. of the seeds were extracted in a 
soxhlet apparatus with petroleum ether B.P. 60® to 80®. The petro- 
leum ether >Yas removed on the water bath and the resulting oil was 
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kept in a vacuum desiccator over solid paraffin wax to remove the 
last traces of petrol. The oil thus obtained was used for all the work 
detailed below. It had a pale yellow colour and sweet taste like an 
edible oil. It was free from nitrogen and sulphur. The physical 
and chemical constants were determined by standard methods and are 
given in table II. 

Table II. 

Analytical constants of the oil from Hygrophyla Spinosa. 


(1) 

Density at 30® 

0-9254 

(2) 

Refractive index at 33® 

1-469674 

(3) 

Iodine Value Wijs's method 

122-1 

(4) 

Saponification Value 

206-5 

(5) 

Acid Value 

2-65 

(6) 

Unsaponifiable matter 

7-5 per cent. 

(7) 

Reichert Meissl Value 

0-25 

(8) 

Polenske Value 

0-46 

(9) 

Acetyl Value 

39-4 


Mixed fatty acids : — 150 grms. of the oil were saponified with 
alcoholic caustic soda solution. The dry soap was then extracted 
with petroleum ether to remove the unsaponifiable matter. The 
soap was then decomposed with dilute sulphuric acid and the libera- 
ted fatty acids were separated, washed and dried. The mixed fatty 
acids had the constants shown in table III. 


Table III. 


(1) 

Titre test 

28-85" 

(2) 

Melting point 

32-2" 

(3) 

Neutralisation value 

190-17 

(4) 

Mean molecular weight 

295-3 

(5) 

Iodine value 

125-8 

(6) 

Refractive index at 33® 

1-46264 


The mixed fatty acids were then separated into the solid and 
liquid acids by TwitcheVs lead-salt alcohol method. ( J. Ind. Eng. 
Chem. 1921, 18, 806 ). 20 grms. of the mixed fatty acids were dis- 
solved in 250 c.c. of 95 per cent, by volume of alcohol. 20 grms. 
of lead acetate were dissolved in 250 c.c. of alcohol. Both were 
heated to boiling and then mixed and allowed to cool to room temper- 
ature. It was kept at 15^^ for several hours. The precipitated lead 
salts were filtered and washed with 100 c.c. of cold alcohol. From 
the combined filtrates alcohol was removed on water bath in a 
current of carbon dioxide. The remaining lead salts were taken up 
in ether, decomposed with dilute nitric acid, the ether layer was 
wadied with water till free from mineral acids, dried over anhydrous 
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sodium sulphate and ether removed in a current of carbon dioxide. 
The liquid acids thus obtained are termed liquid acid I. The lead 
salts of the solid acids were again dissolved in 250 c.c. of alcohol 
containing, 1 c.c. of acetic acid. The solution was cooled and kept 
at 15^^ for several hours. The precipitated lead salts were filtered 
and washed with little alcohol. The free solid acids were obtained 
from the lead salts in the usual way. From the filtrate the liquid 
acids were recovered as described above and are termed liquid acid II. 
The results of two separations is given below. 

Weight 

of the Liquid acid I Liquid acid II Solid acids, 

mixed acids 

I 20 grms. 12-0 grms. 2-7 grms. 4*9 grms. 

II 40 grms. 23*0 grms. 5*1 grms. 9-8 grms. 

The percentage of the liquid and the solid acids in the mixed 

fatty acids is therefore : — 

Liquid acids 75 per cent. 

Solid acids 25 per cent. 

The constants of the solid and liquid acids are given in table IV 


Table IV. 


Constants Solid acids 

Liquid acids I 

Liquid acids II 

Iodine Value 7*0 

143-0 

139-0 

Neutralisation Value 211 

190-3 

184 

Mean molecular weight 265*8 

294-8 

305 

Melting point 60^ 

Refractive Index at 30® — 

1-47125 

1-46977 


Solid acids : — The saturated acids were esterified by the Fischer 
Speier method by boiling for 4 hours with four times their weight of 
methyl alcohol containing 5 per cent, of dry hydrogen chloride. The 
esters were poured in water and extracted with ether. The ether 
solution was washed with a solution of sodium bicarbonate to 
remove any unesterified acids. The ether extract was dried over 
sodium sulphate and the esters recovered. They were then fraction- 
ated in modified Claissen flask at 4 m.m. pressure. The results are 
given in Table V. 

Table V. 

Fractional distillation of 30*5 grms. of the methyl esters of solid acids 
at 4 m.m. pressure. 

No. of B. P. in Wt. in grms. Saponification Mean molecular 
fraction degrees C Value weight 

I below 155 0*15 — — 

n 155-160 4-12 217-Q 258*5 
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III 160-165 

4-45 

204*5 

274-3 

IV 165-170 

14-76 

204-4 

274-5 

Residue — 

6-77 

198*3 

284-0 

The first fraction was almost alcohol and 

was therefore 


neglected. Fraction 2. This was a mixture of palmitic and myristic 
esters. The e^ter was hydrolysed and the resulting mixture of 
acids was crystallised from alcohol when a small (juantity of myristic 
acid M.P. 53^ and M. W. 228 was isolated. Hence assuming this 
fraction to consist of methyl mvTistate and methyl palmitate the 
composition this fraction is : — 

Methyl myristate 41T per cent. 

Methyl palmitate 58*9 per cent. 

Fraction 3. 'rhis was a mixture of palmitic and stearic esters. 
The mixture of acids obtained on hydrolysing this fraction was 
purified by the fractional precipitation of the magnesium salts. The 
acids were just neutralised with KOH in alcoholic solution and 
magnesium acetate solution added just enough to precipitate 
one-third of the total acids. The precipitated magnesium salts were 
filtered and the acid recovered from them. This on crj^stallisation 
from alcohol had M.P. 69° and M.W. 284. and was identified as 
stearic acid by mixed M.P. with an authentic specimen. The acid 
recovered from the more soluble magnesium salts had M. P. 62®Cand 
M.W. 256. and was identified as palmitic acid. The composition 
of this fraction is Methyl palmitate 84-64 per cent, and methy- 
stearate 15*36 per cent. 

Fraction 4. This was similar to the above fraction and consis- 
ted entirely of methyl palmitate and methyl stearate. The composi- 
tion of this fraction is methyl palmitate 83*93 and methyl stearate 
16*07 per cent. 

Residue. The M W. suggests that no acid higher than stearic 
acid can be present and actually none was isolated. On the 
assumption tliat this fraction consists of palmitic acid and stearic acid 
only the composition is methyl palmitate 50 per cent, and methyl 
stearate 50 per cent. 

Therefore the composition of the solid acids is, 

Myristic acid 5 5 per cent. 

Palmitic acid 73*0 per cent. 

Stearic acid 21*4 per cent. 

Unsaiurated acids. 

The liquid acids were examined by the bromine addition method 
of Jamieson and Baughman ( J. Amer. Chem. Soc. 1920, 42^ 2398), 
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The acids were dissolved in 100 c.c. of ether and cooled, and a cold 
solution of bromine in ether was added. It was kept at 0° for four 
hours. No precipitate of hexabromide was obtained. It is definite, 
therefore, that linolic acid was absent in the unsaturated acids. 
The solution was washed with a solution of sodium thiosulphate to 
remove the excess of bromine, dried over sodium sulphate and ether 
distilled off. The residue was dissolved in 150 c.c. of petroleum 
ether ( B. P. 60*“- 65^* ) and kept in an ice bath for two hours. The 
precipitate of tetrabromo stearic acid was filtered through a gooch 
crucible and the filtrate concentrated. The precipitate obtained on 
cooling the solution was filtered through the same gooch. The 
weight of tetrabromo stearic acid, its M.P. and the bromine content 
were determined. From the filtrate the solvent was removed and the 
weight and the bromine content of the residue were ascertained. 
The results of brominalion of the liquid acids I and liquid acids II 
are recorded below. 


Bromination of liquid acids I. 

Weight of acid taken 
Weight of tetrabromo stearic acid 
Per cent, of Bromine in the above 
M.P. of tetrabromo stearic acid 
Weight of the residue of di-and tetra-bromo 
acids. 

Bromine content of the residue 
Bromination of liquid acids II. 


= 3*8623 gms. 

= 2*19 gms. 

= 53 36 
ll^'^-llS^- 

4*963 gms. 

= 41-76 percent. 


Wt. of acids taken 1*1156 

Wt. of tetra bromostearic acid = 0-1991 

Per cent, of bromine in the above compound 53-34 
M.P. of tetra bromo stearic acid 113^’ 

Wt. of the residue 1*6827 

Per cent, of bromine in the residue 40*68 


gms. 


gms. 


gms. 


The M.P. and the bromine content of tetrabromo acid confirms 
the presence of linolic acid in the liquid acids. The molecular weight 
of liquid acids ( compare table IV ) indicates the presence of an acid 
of high molecular weight. Erucic acid cannot be present because 
the bulk of it would have remained in the solid acids in the separa- 
tion of the solid and liquid acids by lead salt alcohol method as shown 
by Sudborough, Watson and Damle ( Jour. Ind. Inst, of Science 1926, 
Vol. 9 A, part II page 29 ). The iodine value of the solid acids shows 
that erucic acid is not present to any considerable extent in the solid 
acids. Oxidation of liquid acids was carried out with a view to find 
out the presence of oleic acid and die other unsaturated acid of high 
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molecular weight, but the results were not conclusive. Hence at 
present the composition of the liquid acids cannot be calculated. 

Unsaponifiable matter : — It was obtained by extraction of the 
dry soap with petroleum ether. On twice crystallisation from alcohol 
it had the m.p. 114-115” C. It gave all the colour reactions of 
phytosterol. Though the amount of the unsaponifiable matter in the 
oil is considerable ( viz. 7-5 per cent. ) still most of it was a gummy 
mass, only a small fraction being obtainable in the crystalline state. 
Hence it was not possible to characterise the sterol present in the 
unsaponifiable matter. 

With a view to throw light on the nature of the unsaturated acid 
of high mol. wt. present in the oil experiments on the hydrogenation 
of the oil are in progress. 

We thank Dr. M. S. Shah, Head of the chemistry department 
for facilities. 



CONDENSATION OF PHENOLS AND PHENOLIC ETHERS 
WITH ACETONE DICARBOXYLIC ACID. 

Part II. 

^-^Substituted cyclobutenone carboxylic acids, 

BY 

VINAYAK M ADHAV DIXIT, 

Organic Chemistry Department, Royal Institute of Science, Bombay. 

It has been shown in part I of this series ( J. Ind. Chem. Soc. 
1931, VIII, 787) that, phenol, anisol and o-cresylmethyl ether 
condense with acetone dicarboxylic acid, each giving a para substi- 
tuted (1) glutaconic acid and (2) monobasic ketonic acid. 

This latter compound was obtained in greater quantity by (1) 
immediate crystallisation of the product precipitated on pouring the 
reaction mixture of phenol and acetone dicarboxylic acid into ice ; 
(2) heating the corresponding para substituted glutaconic acid at its 
m. pt. and (3) heating the glutaconic acid with acetyl chloride. The 
new acid changed to the glutaconic acid in moist air and in dilute 
alcohol, which was regarded as hydrolysis since, the new acid, on 
analysis, was found to contain one molecule of water less than the 
corresponding glutaconic acid. The hydrolysis was hastened with 
alkali and stopped in desiccator as usual. The new compound is 
supposed to be a p— substituted cyclobutenone carboxylic acid of 
the general formula : — 


R-C = C-COOH 


CH2— CO 


On submitting the new compound to several reactions, the 
following experimental results were obtained : — 

(1) Each of the new compounds titrated as a monobasic acid 

and formed a stable barium salt. 

(2) The new acid formed a monoacetyl derivative which 

could be titrated as a monobasic acid. A diacetyl deri- 
vative was obtained when there was a free — OH group in 
R. 


group in position with respect to the hydroxy or the methoxy 
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(3) The new acid gave a monochloro derivative with phos- 

phorous trichloride. The monochloro compound titrated 
as a monobasic acid. 

(4) The new compound yielded a monosemicarbazone and a 

mono hydrazone. 

(5) The new acid also formed a mono isonitroso derivative. 
The enolic and ketonic action of the compounds can be accounted for 
by the tautomeric formula : — 

R~C-C C02H ^ R-C-C CO 2 H 

II ^ 1 i 

CHo-CO CH = COH 

According to Bland and Thorpe ( Trans, Chem. Soc. 1912, 107, 
859) action of acetyl chloride on p-phenyl glutaconic acid produced 
an anhydride which was however found to behave in the same way 
as described under (1) and (3) witli respect to titration and action of 
phosphorous trichloride. These reactions which are not expected from 
a normal anhydride were explained by them on the assumption of the 
mobility of a hydrogen atom in the methylene group in the normal 
anhydride and its consequent transformation into a stable hydroxy 

CH-CO 

anhydride of the formula : — R— >0 

CH«=C(OH) 

They were not able to obtain the normal anhydride of P-phenyl 
glutaconic acid. 

Their formula of a hydroxy anhydride however falls short to 
explain reactions Nos. (2), (4) and (5) mentioned above, manifested 
by the compounds isolated in this work ; the formula of ^-substituted 
cyclobutenone carboxylic acid seems to explain all reactions described 
above in a satisfactory manner. Besides, the formation of a hydroxy 
anhydride has not been conclusively established by Thorpe and his 
co-workers and the conversion of the two types of anhydrides into 
one another has not been reported. 

Experimental. 

a — Carboxy- p- ( 4 — hydroxyphenyl ) cyclobutenone, from 

(a) phenol and acetone dicarboxylic acid : — The reaction was 
carried out exactly as given in part I. The flocculent precipitate 
obtained by pouring the reaction mixture on ice was quickly 
separated on cotton wool and washed with a small quantity of 
alcohol. The mass of cotton wool was transferred to a beaker and 
the adhering product was crystallised from absolute alcohol, quickly 
dried and kept in a sealed tube : yellowish silky needles m.p. 224® ; 
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3 deld, 20%. ( Found : Equivalent wt., 203-7 ; C, 64-66 ; II, 3-85. 
CuH 804 requires Eq. wt., 204 ; C, 64-7 ; H, 3-93 per cent. ) Barium 
salt precipitated from a dilute alcoholic solution of the acid by barium 
acetate. (Found: Ba, 25-4; (CiiH704)2 Ba requires Ba, 25*23 
per cent.) 

(b) From hydroxyphenylglutaconic acid by ii) heating 

it at its m, pt. : — The pure glutaconic acid ( 5 g. ) was heated in a 
hard-glass tube in a paraffin bath at 195^ for 45 minutes under a 
drying tube and cooled. The solid residue gave yellowish needles 
from absolute alcohol : m.p. 224^ ; yield, 60%. Mixed with the 
compound in (a) m.p. 223^. 

(ii) By the action of acetyl chloride: — The glutaconic acid 
( 5 g. ) was refluxed with acetyl chloride ( 10 c.c. ) in a dry atmos- 
phere on a water-bath for 2 houi*s. The acetyl chloride was evapo- 
rated and the residue extracted with ether. The ethereal solution 
was shaken with sodium bicarbonate solution which was then sepa- 
rated. This alkaline solution on acidifying deposited a sticky mass 
which solidified with alcohol in the refrigerator and gave yellow 
crystals from absolute alcohol : m.p, 224^' ; yield, 20%. Mixed with 
the compound in (a) m.p. 22^\ Pinkish needles of tlie diacetyl 
derivative ( m.p. 123^ ) were obtained from the mother liquor after 
24 hours. 

Hydrolysis of CL — carboxy—^— { 4— hydroxyphenyl ) -cyclo^ 
butenone— by 10% solution of sodium hydroxide gave theoretical yield 
of p~-4~-hydroxyphenyl glutaconic acid: prismatic crystals m.p. 
184^' with decomposition. Mixed with the synthetical glutaconic acid 
of part I : m.p. 183^ with decomp. 

The diacetyl derivative: — ^This was obtained by heating the 
cyclobutenone acid ( 2 g. ) with acetic anhydride ( 10 c.c. ) and fused 
sodium acetate in a protected reflux for half an hour and pouring the 
reaction mixture into ice. The product solidified in contact with 
alcohol and gave pink leaflets from acetone and chloroform : m. p. 
\22^\ yield, 70%. Mixed with the said diacetyl derivative of ( b ii ) : 
m.p. 123^\ (Found: Eq. wt, 286-9; C, 62-43; H, 4-21. Ci, Hi> Oe 
requires Eq. wt., 288 ; C, 62*5 ; H, 4-16 per cent. ). Barium salt 
crystallised from dilute alcohol. ( Found : Ba, 19*25. ( C 15 Hn Oe )2 Ba 
requires Ba, 19*32 per cent. ). 

The monochloro derivative : — This was prepared by heating the 
cyclobutenone acid (5 g.) with phosphorous trichloride (12 c.c ) under 
a protected reflux on a water-bath for two hours. The cooled 
mixture was poured over ice and the pasty mass which separated, 
was extracted with sodium bicarbonate solution and filtered. The 
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filtrate, on acidifying, gave a brownish powder which formed green 
rhombic plates from ethyl acetate : m. p. 143“ ; yield, 20 %. ( Found : 
Eq. wt., 222 14 ; Cl, 15-81. Cn H 7 Oj Cl requires Eq. wt., 222-5 ; Cl, 
15-95 per cent. ). 

The monosemkarbazone :—T\m was obtained by shaking the 
solution of the cyclobutenone acid (2 g.) in absolute alcohol ( 20 c.c. ) 
with semicarbazide chloride : Long white needles from ethyl acetate 
m. p. 258“ with blackening. ( Found : Eq. wt., 260 ; N, 16-2. 
Cl! H)i O 4 Ni requires Eq. wt., 261 ; N, 16-1 per cent. ). 

The tnonohydrazone : — This was obtained by shaking a solution 
of the cyclobutenone acid in absolute alcohol with phenyl hydrazine 
hydrochloride and fused sodium acetate : Long yellow needles from 
chloroform, m. p. 193". ( Found : Eq. wt., 292-5 ; N, 9-52 Cn Hu O 3 N 2 
requires Eq. wt., 294 ; N, 9-5 per cent. ). 

The mono-isonitroso derivative : — This was obtained by warming 
a mixture of the cyclobutenone acid (2 g.), pure sodium nitrite (1 g.) 
and sodium acetate solution ( 20 c.c. of 10 % ) and pouring the mixture 
into ice cold acetic acid ( 25 c.c, of 20% ). The brown powder which 
separated, formed red prisms from ethyl acetate: m. p. 201 “ with 
blackening ; yield, 20%. ( Found ; N, 5-9. Cu H? O 3 N requires N, 
6-00 per cent. ). 



Table No. I (compounds from acetyl derivative of phenol.) 
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The work is being continued. 



THE FOURTH DIMENSION 

D. M. PATEL 
Gujarat College. 

We are all gradually breaking away from traditions. We do 
not hold the same views in our social, religious, educational and pro- 
fessional spheres to-day as we held yesterday. The change in our out- 
look has been rather so rapid that our foundations have been almost 
shaken and many of us would have started becoming suspicious 
about the new course of events. One thing is however certain and 
that is, that even the most conservative of us are trying to understand 
the advantages of fresh air and ultra-violet rays and at least roam 
freely in the vast fields of rational thought. Such is the case with us, 
also, in following the course of Scientific thought during the last 
three hundred years and particularly during the last thirty years 
of the present century. The Aristotelian Science and Philosophy re- 
mained supreme under the holy sanction of the churches for nearly 
two thousand years. The first great shock was received from 
Copernicus; Galelio, Kepler, followed; Galelio particularly suffered 
a good deal of persecution at the hands of the Church Authorities in 
preaching his new ideas on matter, mass and motion. When Newton 
came, the times were ripe for an explosion. His Gravitational 
Theory of Matter which stated that each particle of matter attracted 
each other particle of matter whether terrestrial or celestial according 
to the Inverse Square Law was a revolutionary one in the world of 
Science. The Aristotelian Theory that celestial matter — the matter 
of which the stars, sun and other planets are composed — was much 
brighter and superior to the earthly matter, that there was something 
rhythmical and supernatural in the motions of the celestial bodies 
was pulled down, as, it could not stand Newton’s analysis. After the 
later stir caused by the Electromagnetic Theory of Maxwell, followed 
the whole hoast of fresh theories. The Quantum Theory by Planck, 
the Theory of Relativity by Einstein, the Theory of the Structure 
of Atom by Rutherford and later as late as ten years ago, The Theory 
of Wave mechanics by Heisenburg, Shrodinger and De Broglie. Of 
all these the Theory of Relativity contributed most towards revolu- 
tionising our ideas and the conception of the Fourth Dimension in 
relation to the universe in which we live became handy to Einstein 
in illuminating his theory. His theory was tested and retested by 
experiments and every time it proved successful. We are thus drift- 
o 
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ting in the world of a four-dimensional continuum and each one of 
us is taking the shortest route in this continuum. 

What is the Fourth Dimension ? What use is it ? The funda- 
mental needs of human nature are its quest after Art and Utility. 
The conception and the use of the theory of the Fourth Dimension 
supply both these needs. The theory is an art in itself in the realms 
of Mathematics and proves its use in abundance in the Relativity 
Physics. The theory is a beautiful one from the stand-point of a 
Mathematician and a very useful one from that of a physicist. We 
shall therefore first treat the theory mathematically and then point 
out its uses. 

Can we imagine a Fourth Dimension? Can a Mathematician 
himself picture it ? We all know what a one dimension is. If a 
particle is constrained to move on a line which is the simplest instance 
of one dimension ( extension in length only ) it requires one co-ordinate 
to specify its position at any time from the place from which it started 
viz. its distance from the place. ( If a particle is travelling along any 
curve, its position at any time can also be specified by its actual 
distance from the point of starting : any curve can tlius be regarded as 
one-dimensional ). It requires two co-ordinates to specify the position 
of a point on a plane ( extension in length and breadth ) which is the 
simplest instance of a figure of two dimensions viz. x and y— its 
distances from two lines which are usually taken perpendicular to each 
other. A point has position but no extent i.e. is zero-dimensional. 
Its motion generates one-dimensional line. The one-dimensional line 
when moved in a direction perpendicular to itself generates a plane 
which has two dimensions. The two-dimensional plane when moved 
in a direction perpendicular to itself generates space which is three- 
dimensional — the space in which we live. In specifying tlie position of 
a point in our space, we require three co-ordinates viz. x, y, z its 
distances from tliree mutually perpendicular planes, for instance. In 
any other system of co-ordinates also, three co-ordinates are sufficient 
to assign completely the position of a point in our space. The co- 
ordinates X, y, z are analogous to our ideas of length, breadth and 
height. We are thus able to visualize the position of a point in our 
space; but, what happens when we try to extend these ideas a step 
further ? Can we imagine a fourth direction not contained within our 
space and such that it is perpendicular to every line which can be 
drawn in our space ? Can we picture to ourselves the space of our 
existence moving perpendicular to itself ? Neither any person nor a 
Mathematician can do this but the Mathematician does not stop at his 
inability of physical perception. He does not even stop to think 
whether his mathematical extension in the fourth direction which he 



the fourth dimension 


163 


does not perceive will have any uses. He only believes in genera- 
lizations of his ideas — beautiful extensions of the sphere of his art- 
irrespective of what uses they may be put to. When the Greek 
Mathematicians extended the elementary ideas of the Practical 
Geometry developed by the Egyptians, they did not care to know 
about its use and the disinterested development of geometry at their 
hands resulted in Euclid who handed down to us a geometry which 
is the same now as it was centuries ago when he compiled it. When 
Descartes in the seventeenth century discovered the co-ordinate 
Geometry of two dimensions, he merely wanted to solve some problems 
in which he was interested, irrespective of any use such a geometry 
would result into. He made the dull life less equations of Algebra 
such as for instance y==x, x“4'y“=25 speak with eloquence the 
wonderful properties they possessed. Bodyless phantoms became, as 
it were, endowed with beautiful bodies. To take only one instance, 
the Algebraic relation x'-^+y^ ~ 25 which merely stated that the sum of 
two squares was equal to twenty-five was according to Descartes 
visualized as the locus of a point which always moves at a constant 
distance of five units of length from a fixed point i.e. as a picturesque 
circle. Any relation between two variables such as y = f (x) fell under 
the category of some curve and it became possible to study the 
properties of each species of a curve with an elegance and simplicity 
never found in geometrical methods alone. Geometiy supplied 
Algebra with imagination, as it were, and Alegbra gave Geometry 
wings. Applications of the analytical methods of Descartes to curves 
and surfaces in space resulted in the Geometry of three dimensions 
which further simplified the study of Algebraic relations between the 
three valuables x, y, z, the simplest of them being x 4- y + z = k and 
xHyHz'^ = k* which we now picture to ounselves as a plane and a 
sphere. If geometrical forms can thus be used with regard to equa- 
tions involving two and three variables, why can't they be used with 
regard to equations involving four variables? A plane with two 
dimensions is required to represent forms involving two variables ; a 
space of three dimensions is required to represent forms involving 
three variables. A four-dimensional space would thus be required to 
study algebraic forms involving four variables. It would thus be 
clear that a fourth dimension arises out of the imagination of a 
Mathematician as a natural result of his joy in extending his results 
and generalising them as far as he can. 

The Fourth dimension extends vision. A circle when viewed as 
a one dimensional curve is merely a curved path : when viewed in 
two dimensions it has a centre and a fixed radius : viewed in three 
dimensions it is further related to surfaces such as a sphere, a cylinder, 
a cone etc. Thus the properties of a circle increase in number as 



164 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


it is viewed in space of higher dimensions. Similarly the properties 
of any given line or surface will increase in number when investigated 
in hyperspace. Also, as it requires a three dimensional space to 
include certain one-dimensional curves ( the helix for instance ), so in 
hyper-space hitherto unknown lines and surfaces become mathemati- 
cally possible. . Just as the comprehension of plane geometry is 
enlarged by viewing plane figures in space, so solid geometry is much 
illuminated by the geometry of Hyperspace. Hence also the need 
of the Geometry of the Fourth dimension. 

In the Geometry of four-dimensions, four mutually perpendicular 
lines are taken as the axes of reference, three of which lying in our 
space, we are able to see. We cannot see how a fourth line can be 
made perpendicular to the three mutually perpendicular lines at their 
common point but a mathematician is not stopped at this physical 
difficulty. He imagines, he can draw such a hypothetical line and 
deduces the consequences of his hypothesis. Some simple deductions 
on this hypothesis are given below : — 



In figure I above, OX, OY, OZ are three mutually perpendicular axes 
in our space. The invisible OV which is dotted goes out in the fourth 
direction not contained within our space and is perpendicular to all 
the lines in our space. Compounded from the four axes in pairs, 
there are six planes of reference these being XOY, YOZ, ZOX, XOV, 
YOV, ZOV. These six planes are to be regarded as perpendicular 
in all the fifteen pairs. Compounded from the four axes in three, 
there are four flats (three-spaces) of reference these being OYZV, 
02IVX, OVXY, OXYZ. These four three-spaces are to be regarded 
as perpendicular to each other in all the six pairs. They are also 
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respectively perpendicular to the four axes OX, OY, OZ, OV. Now 
OZ and OV are both perpendicular to every line in the plane XOY ; 
therefore, every line in the plane ZOV is perpendicular to the plane 
XOY. Planes XOY and ZOV are therefore called absolutely per- 
pendicular. The most that we could see in any three-space of two 
absolutely perpendicular planes would be one of the planes and a 
single line of the other e.g. the plane XOY and the line OZ belonging 
to the plane ZOV. The two planes XOY and ZOV meet at point 
instead of a line as is the case in three dimensions. In fact two 
planes which do not lie in the same three-space will not have more 
than one point in common. 

Let us consider what the simplest solid in a space of four dimen- 
sions would be. A line unit long moving perpendicular to itself 
generates a square. The square moving perpendicular to its plane 
through a unit distance generates a cube. The cube moving perpen- 
dicular to its three-space through a unit distance generates a hyper- 
cube. We know that the cube has eight comers, twelve edges, and 
six faces. The hypercube is generated by the motion of the cube 
through unit distance in the direction of the fourth direction. Thus 
the hypercube will have sixteen comers, eight of these belonging to 
the initial position of the cube and eight others to the final position of 
the cube after it has moved through unit distance in the fourth dimen- 
sion. It will have thirty-two edges, twenty-four faces, and eight 
bounding cubes. Each comer of the hypercube is common to four 
mutually perpendicular edges, to six square faces and to four cubes. 
Each edge is common to three faces and three cubes and each face is 
common to two cubes. 

In our space, there are only five regular polyhedrons (solids 
bounded by equal regular polygons) viz., the Tetrahedron, cube, 
Octahedron, Dodecahedron and Isocahedron; in the space of four 
dimensions, there would be six regular hypersolids bounded by regular 
equal polyhedrons. Of these, the first one is bounded by five tetrahe- 
drons, the second by eight cubes, the third by sixteen tetrahedrons, 
the fourth by twenty-four octahedrons, the fifth by one hundred and 
twenty dodecahedrons and the sixth by six hundred tetrahedrons. 
The Hypercube which has been considered above is the simplest of all, 
as, though it has more bounding solids than the first regular hyperso- 
lid, it is right-angled throughout and therefore the standard form for 
measuring Hyperspace. 

The freedom of movement is greater in hyperspace than in our 
space. In our ^ace, we can have six independent motions — three 
linear motions ( translations ) in the directions of the three axes and 
three rotations about the axes. If we fix three points of a body in 
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our space, it will prevent all its movement. On the other hand, in 
the space of four dimensions, there can be four independent transla- 
tions along the axes and six independent rotations about the six planes 
of reference. In the hyper-space, if the body is fixed at three points, 
it can still rotate about the plane containing the three points while 
at least four of its points must be fixed to prevent all movement. 
With this greater freedom of movement, things which are not possible 
for a three-dimensional being become possible for one who is four- 
dimensional. As we are three-dimensional beings, we have greater 
freedom of movement than the two-dimensional beings, if any such 
exist, and the two-dimensional beings, would have greater freedom 
than the one-dimensional beings (if any). Two dimensional beings 
‘ would be flat : they would have length and breadth but no height at 
all. If they have houses, they will consist of walls which are lines and 
a door will be found by a small break in the line. Their eyes will 
have one curvature only and the images of objects will fall on a linear 
sensitive spot. A three-dimensional being can enter the locked room 
of a two-dimensional being by putting his feet across its walls which 
have no height i.e. from the direction of the third dimension and play 
all sorts of pranks such as lifting the hat of the two-dimensional being 
or stealing away a few of his valuables without breaking through the 
walls. The two-dimensional being would gape with wonder as to how 
such extraordinary events could take place. Similarly the three- 
dimensional beings cannot maintain their privacy before four-dimen- 
sional beings, if such exist, even in perfectly closed rooms. We get 
reports of ghosts entering into closed rooms and surprizing the inmates 
of the rooms with strange noises and weird cries without being 
visible. Are ghosts of departed souls, if they exist, four-dimen- 
sional? The spiritualists led by Professor -Zollner in Gernal 
thought that the fourth dimension was the abode of the spirit world. 
Is God who is believed to exist and see in the minutest nooks and 
corners four-dimensional ? Are dreams four-dimensional ? Is this the 
reason of a number of events being viewed in a moment in the 
dreams ? Has ether which possesses so many contradictory properties 
anything to do with the fourth dimension ? 

The question of symmetry is a fascinating one. 

? A' 0 A B 
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In figure II below lines AB and A'B' are symmetrical about the 
point O and are lying on an extended one-dimensional line. It will not 
be possible for us to make A coincide with A' and B with B' by any 
motion along the line but when AB is rotated through 180® in the 
two-dimensional plane of the paper and moved so that A coincides 
with A' and B with B', this will be possible. 

In figure III below, the two triangles ABC and A'B'C are sym- 
metrical with respect to the line XY in the plane of the paper. The 
triangle ABC cannot be made to coincide witli the triangle A'B'C^ by 
any movement in the plane whatever but it will have first to be turned 
upside down in the space of three dimensions and moved to coincide 
with A'B'C' i.e. a rotation of the triangle ABC through 180® in the 
space of three dimensions is necessary before it can be made to coin- 
cide with A'B'C'. 


c 


7 

ri<;. IT 

Similarly two figures which are S 3 mimetrical with respect to a 
plane in three-dimensional space can be made to coincide with each 
other if one of them is taken in the fourth dimension, rotated there 
through 180® and then placed on the other. The operation of making 
two synunetrical figures coincide has to be, therefore, always made 
in a higher dimension. A right glove, tinned over through the space 
of four dimensions becomes a left glove ; a right ^oe becomes left 
^oe. A right-handed man becomes a left-handed man. He does 
not use a different hand after his rotation through 180® in the fourth 
dimension, but the hand which he then uses appears to everybody 
else as his left hand. In fact, his point of view is changed so that 
every body else appears to him changed also. Letters appear to him 
fnmed backwards as in the Printing Press, the hands of a clock go 
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backward and the whole world appears to him as a looking-glass 
world. 

We do not know whether there is a four-dimensional space but 
on the hypothesis of its existence, we have so far deduced some of the 
interesting consequences. A Mathematician can build up as many 
geometries as he likes : only these will depend on the hypotheses with 
which he starts. His development of the two Non-Euclidean Geo- 
metries known by their titles — Hyperbolic Geometry and Elliptic Geo- 
metry — shows us that he does not care so much for the use of those 
Geometries as for the logic of the system he pursues and for the ex- 
tension of thought in unexplored fields. There are certain state- 
ments in Geometry which are considered as Axioms ; these are sup- 
posed to be self-evident truths and do not require any proof. There 
are other statements which are known as postulates which may not 
be self-evident but which cannot be proved by any simpler proposition. 
One of the postulates of Euclid runs as follows : If a straight line 

falling on two straight lines make the sum of the interior angles on 
the same side less than two right angles, the two straight lines, if 
produced indefinitely, meet on that side on which are the angles less 
than two right angles.” Many geometers tried to demonstrate its truth. 
Great ingenuity was expended but no advance was made till modem 
research vindicated Euclid and justified his decision in assigning his 
great proposition a place amongst the independent assumptions 
necessary for the development of Euclidean Geometry as a logical 
system. Since the truth of the parallel postulate cannot be de- 
monstrated by any simpler axiom, both Lobachevsky in Russia and 
Bolyai in Hungary denied it as true and independently worked out a 
system of Geometry on the hypothesis that two lines can be drawn 
through a point parallel to a given line. The Geometry of both 
of them is as logical and consistent as that of Euclid's and is 
known as Hyperbolic Geometry. Riemann further argued that yet 
another self-consistent Geometry could be built up on the hypothesis 
that no straight line could be drawn through a given point parallel to 
a given line. This Geometry was called Elliptic Geometry. The 
two non-Euclidean geometries were logically as consistent as Euclid's 
but were considered to be inconsistent with reality until a space was 
known for which they were found to be true. It was found that 
Riemann's geometry was none other than that of the spherical 
surface ( a two-dimensional surface of constant positive curvature ) 
provided arcs of great circles are taken as geodetic lines. In 1868 , 
the Italian Beltrami discovered a surface for which Lobachevski's 
Geometry held true — ^the so called pseudo-spherical surface of infinite 
extent (a two-dimensional space of constant negative curvature). 



THE FOURTH DIMENSION 


169 


Riemann also showed that there are logically also three kinds of 
space of three dimensions, with properties analogous to the two- 
dimensional spaces mentioned. They are distinguished by the so- 
called measure of space curvature ( purely analytical, not denoting 
curvature for sense-perception ). If this constant is zero, we have 
Euclidean space ; if positive, spherical space ; and, if negative, a 
pseudo-spherical space. 

A Mathematician can thus, logically build up as many geometries 
as the hypotheses with which he starts and we make use of that 
particular geometry which fits in with our experience and conditions 
of our existence. What is the use of the Geometry of the Fourth 
Dimension ? It has been so far customary to describe the three-space 
in which we live as flat, uncurved space. This description is tacitly 
assumed on the ground that the linear property is obvious and is 
approximately correct so far as observations within normal distances 
go. Now, the Theory of relativity has been established beyond doubt 
and mathematical calculations involved in the theory show that on a 
grand scale in which large stellar distances are considered, the space 
of our universe is not uncun^ed. The very notion of curvature for a 
curve or a surface or a region implies some uncurved configuration 
by reference to which the curvature can be defined and estimated. 
Thus, the curvature at any point of a curve, which exists in the Eucli- 
dean space of two or three dimensions is a mathematical measure of 
the deviation of the curve from straightness, the measure being framed 
by reference to successive straight lines in the two-dimensional or 
three-dimensional space in which the curve lies. Also, the curvature 
at any point of a surface is estimated with reference to its organic 
geodetic curves : and all these curvatures are estimated by reference 
to deviations from straight lines in the Euclidean three-space containing 
the two-dimensional surface. It would be thus clear that the impor- 
tant conception is, that in framing a mathematical measure of 
curvature of any curved configuration, we require an uncurved space 
more extensive in dimension than the curved configuration in question. 
If, therefore, as the Theory of Relativity shows, the space of our 
universe is a curved one, the mathematical conception of the 
curvature of such a space would require tlie existence of some further 
space of ultimate reference characterised by complete linearity. Thus 
has arisen the demand for at least one more dimension, additional to 
the three dimensions possessed by our space. Hence the use of the 
Geometry of four dimensions. 

Also, time as a co-ordinate is gradually assuming an independent 
position of a fourth dimension although in a different sense from the 
iisual one attached to the word dimenaon. Nothing lives at no time 
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or no-where. For a complete specification of an object, its location in 
space and time simultaneously is necessary. Consider, for instance, 
our material bodies. We are conscious of a gradual change of diape 
and position of all its parts and yet at the same time, we are conscious 
of a continuing identity throughout all these changes. Our past 
experiences are as real as the experiences we are now undergoing. 
Those past experiences or phases of our existence are as much a part 
of us as the present ones and yet owing to the limitations of our senses, 
we can reproduce past conditions only in memory. Nevertheless, 
our lives in their completeness are made up of the sum total of our 
experiences and if our whole lives are considered as units and each 
period of which we are conscious requires a three-dimensional space, 
then each individual may be regarded as a four-dimensional solid. 

When Einstein announced his Theory of Relativity, he said that 
observers in different relative motion would make different observa- 
tions on the same event. The events which would for instance be 
recorded as simultaneous by an observer on Earth would not be 
simultaneous for an observer on Mars; on the other hand events 
which take place at different times on Earth may be seen as simul- 
taneous by an observer on Mars. Again, the distance between any 
two bodies measured by observers on Earth and Mars will not be the 
same. Einstein asserts that the length and time-lapse are relative 
conceptions. They vary with the state of motion of an observer. 
A man carries, as it were, his own particular space and time about 
with him. The behaviour of his instruments, the measuring rods 
and clocks varies with his motion. ITiere is no experiment whatever 
which will show the observer whether he is absolutely at rest. 

Each observer carries his own space and time about with him 
but though they vary in tlieir measurements of length and time, they 
all invariably arrive at the same figure for the velocity of light viz, 
186000 miles per second. Also, if any given observer takes his space 
and time measurements on a pair of events and combines them in a 
certain way, he will get a certain result. If another observer com- 
bines his measurements for the same pair of events in the same way 
he will get the same result. The precise technique by which the 
measurements are combined is of no importance to our argument. 
The important fact is, that there exists a relation between any pair 
of events which is the same for all observers. This relation, it is 
obvious, is more fundamental than either space or time taken separa- 
tely. It refers to something which does not vary with the state of 
the observer. What is this something ? 

The correct interpretation of the fact that there is an invariant 
relation between any two events is given by Minkowski. He diowed 
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that this relation ( which is called the interval ) was, in its mathema- 
tical expression, analogous to the mathematical expression for a 
distance. He suggested, therefore, that the interval is a distance of 
some kind. But if the interval is to be regarded as a distance, it must 
be regarded as such in a four dimensional continuum. Minkowski 
did not hesitate to take this step. The actual universe in which events 
exist is, he asserted, a four -dimensional universe. Our minds split 
up this universe into three dimensions of space and one dimension of 
time Different observers, as we have seen, split up the universe 
differently. They take different cross-sections, as it were, of the 
four-dimensional reality ; therefore, they have different space and time 
measurements. Only those quantities which refer to the four-dimen- 
sional reality itself are the same for all observers. Of such quantities 
the interval is one. 

The fact that the interval could be regarded as a distance in a 
four-dimensional continuum immediately illuminated the whole 
Theory of Relativity and showed it in more relief. It showed that 
the geometry which must be applied to the universe was not as had 
been supposed Euclidean Geometry. The formula for the interval, if 
interpreted as a distance, made it clear that the geometry of the 
four-dimensional continuum was not Euclidean. It can be 
deduced, for instance, that in a continuum subject to this 
geometry, there is a maximum velocity. In a Euclidean conti- 
nuum (our space of three dimensions regarded as fiat), 
it is theoretically possible for an infinite velocity to exist. 
Whatever speed the particle is travelling at, we can always imagine it 
travelling at a greater speed. But in a continuum, governed by the 
geometry of four dimensions called semi-Euclidean, this is not the 
case. An infinite velocity is not possible in such a continuum. The 
ultimate velocity is a certain finite velocity viz., the velocity of light. It 
is therefore strongly confirmatory of Minkowski’s conception of the 
universe as a four-dimensional continuum that the velocity of light is 
found in the Relativity Theory to play the part of an ultimate velo- 
city. The velocity of a material body cannot, according to the Theory 
of Relativity, ever exceed the velocity of light ; for it can be shewn 
that the mass of a body increases with its velocity and increases in 
such a way that at the velocity of light, it is infinite. This can only 
mean that the speed of light is a natural limit of moving matter. 

The Theory of the four-dimensional continuum has been thus 
proved very helpful to the Theory of Relativity, which has been 
tested and retested and generally acknowledged as true. It would be, 
therefore, so far true to say that physically all of us are born, brought 
up and move in our courses in a four-dimensional continuum. The 
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Fourth Dimet^on has been, mathematically, an artistic phantom of a 
mathematician’s imagination but physically it has turned out to be 
the fruitful union of time with space in a four-dimensional continuum. 

The four-dimensional Geometry can be and has been, in fact 
fiuther extended by writers such as Cayley, Grassmann, Riemann and 
the Italian Geometer Veronese. The Physicist makes use of this 
geometry in picturing the atom which escapes being photographed 
every time the lens of his experimental methods is held towards it. 
The Theory of the Atom was first found seriously insufficient in 
1925 and since that time, an entirely different picture has been 
developed by Heisenberg, Shrodinger, De Broglie etc. This Theory 
is however entirely mathematical. 

The electron, for instance, on this theory is described not as a 
particle but as a system of waves. These waves are located within 
what is called “Configuration Space”. This configuration space is 
certainly not ordinary physical space for the reason that each electron 
requires a three-dimensional configuration space to itself. Thus two 
electrons require a space of six dimensions in which to exist, three 
electrons a nine-dimensional space etc. 

A modest attempt has been made in the above lines to show that 
the strange conception of the fourth Dimension has been found both 
picturesque and useful. If the attempt has also served the purpose 
which it was also meant to serve, of elucidating the ideas underlying 
the conception to a non-mathematical reader of the journal, the writer 
would feel content. 



THE TEACHING OF GEOMETRICAL OPTICS 
BY 

H. J. TAYLOR. MSc. 

Professor of Physics, Wilson College. 

In the year 1929, the Physical Society of London held a general 
discussion on the teaching of geometrical optics. Following this, a 
committee was appointed to examine and report on the whole ques. 
tion. The report was published last year.* The committee was 
widely representative of physicists engaged in industry, teaching, and 
research, including members of great eminence, so that the report 
must necessarily carry great weight. It is therefore opportune to 
draw the attention of physics teachers to the problems discussed in 
this report, and to the recommendations made. 

The investigation showed (as, indeed, most physics teachers 
knew ) that there exist great divergencies in the methods employed in 
the teaching of geometrical optics, particularly in its elementary 
stages ; and that the methods employed by practical opticians differ 
from those generally used by teachers. The committee were strongly 
of the opinion that more uniformity is desirable, especially in re^^d 
to standard definitions and conventions of signs. Text-books differ 
widely amongst themselves, to the confusion of the student who is 
energetic enough to consult more than one; and furthermore, a student 
who subsequently enters the optical industry has generally to 
learn a new system of conventions and change his whole approach to 
the subject. 

Certain recommendations are strong and unanimous, such, for 
example, as that the sign convention for the focal lengths of lenses 
and mirrors, universally employed amongst practical opticians, should 
be adopted by teachers also. Thus a converging system ( a concave 
mirror or a convex lens ), is positive, and a positive sign is attached to 
its focal length. Conversely, a diverging system ( a convex mirror or 
a concave lens ) is negative, and has a negative focal length. 

In the optical industry, however, a lens is generally gjecified by 
its power raflier than by its focal length. This should also be done 
by physics teachers, who at present very often work exclusively with 
focal lengths. It is almost unnecessary to point out how this simplifies 
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the calculations. Thus, for two thin lenses in contact, the equation 

Fi -f Fs = F 

gives the properties of the combination much more simply than 

1/fl + l/f2 = 1/f. 

The power should have the same sign as the focal length. The 
magnitude of the power, for a lens or mirror, is the reciprocal of the 
focal length in metres. Conversely, the focal length is the reciprocal 
of the power expressed in dioptres. The definition of power for a 
more complex optical system, such as a telescope, is considered in 
the report, and the following standard definitions are recommended : 

(a) A reflecting or refracting instrument is said to be of zero 
power if the image it forms of an infinitely distant object 
is at an infinite distance from the instrument. 

(b) Axially symmetrical instruments not of zero power are 
either of positive or negative power. An instrument is said 
to be of positive power if it produces an inverted image 
of an infinitely distant object, and of negative power if it 
produces an upright image of an infinitely distant object. 

(c) The numerical value of the power of the instrument ( mea- 
sured in dioptres ) is the small angle ( measured in radians ) 
subtended by an infinitely distant object, divided by the 
length ( measured in metres ) of its image. 

In these definitions, it is evident that every word has been care- 
fully weighed. It would be advisable to adopt them generally, but 
they would clearly not usually be given to students in the earliest 
stages. We have not space to discuss them in detail, however, 
and we pass on to the question of conventions of signs 

We may assign positive and negative signs to the distances of 
object and image from the reflecting or refracting surface according to 
a variety of schemes. The most common way is to treat these 
distances ( s and s' ) as measurements made along the axis of sym- 
metry of the instrument, so that the whole consideration is restricted 
to rays whose paths are near the axis. There are then five possible 
ways of allocating signs, denoted by group I. These are : 

(1) The positive direction is the initial direction of progress of 
the light. ( e. g. Robertson : “ Introduction to Physical Optics ” ) 

(2) The negative direction is the initial direction of progress of 
the light. ( e. g. Watson : Text book of Physics '*) 

(3) s and s' are positive when measured in opposite directions, 
the positive direction of s' being the positive direction of case (1). 
(e. g. Drude's Theory of Optics ”) 
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(4) As above, but the positive direction of s is that of case (1). 

( No books are known to use this convention ) 

(5) The signs are based on the Cartesian framework, and are 
independent of the direction of the light. ( e.g. Houston : Treatise 
on Light ’0 

There is a further group of systems ( group II ) in which the 
conventions are of a different kind. The distances are measured, not 
along the axis, but actually along the path of the rays, so that we 
can obtain exact equations, even when the angles are no longer small. 
Four cases are possible, but only the following ( case (1) ) need be 
considered in practice. Positive signs are given to s and s' when 
they represent real rays, i.e., distances over which the light actually 
travels. Negative signs are given to distances over which the light 
does not actually travel, i.e., virtual rays. The convention is thus 
independent both of the Cartesian system, and of the direction of 
progress of the light. 

The report recommends that for general purposes either the 
system of group I, case (1) ; or that of group 11, case (1) should be 
adopted. They consider that the time has not come when it will be 
practicable to recommend the exclusive use of one convention, 
although, from many points of view, this would be desirable. 

In considering the recommendations which have been outlined, 
we are concerned chiefly with the teaching of geometrical optics in its 
elementary stages. For the degree work, the student should have 
reached a stage where conventions of sign are of less importance. 
But for a stage of instruction represented, say, by the Intermediate 
examination of this University, it would appear that the second system 
recommended had great advantages, although at present it is very 
little used by teachers. 

Firstly, the distinction between positive and negative distances 
has a physical significance which is easily appreciated by the student. 
Either the light does, or does not, traverse tlie path considered. No 
confusion can arise by turning the apparatus round, as in some of the 
Cartesian systems which involve the direction of progress of the light. 

Secondly, it is just as simple to deduce the exact as the approxi- 
mate equations, for as measurements are made along the rays one is 
not limited to paraxial rays. Any approximation introduced by 
assuming the angles to be small is made at the end of the calculation, 
not at the beginning. This gives a greater sense of reality to the 
whole procedure. 

Thirdly, the system leads on to more advanced work, and to 
practical lens computing, as readily as any of the more customary 
conventions. 
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Fourthly, the system gives the same equation for mirrors and 
lenses, whereas the Cartesian systems give different equations. The 
equation is furthermore the simplest possible, namely : 

1/s 4- 1/s' = F 

Finally, to illustrate the system, we may show how the standard 
imagery relation may be deduced in some simple cases. The law of 
refraction will be expressed in the form 
n sin ^ = n' sin <(> 

It is highly desirable, in teaching, to present the law in this symme- 
trical form from the very beginning. 

Reflection at a plane mirror 



V 1 


(Figure 1) 

From the geometry of the figure 
PB*=P'B 

ButPB=s, P'S = -s' 

Hence s-fs' * O or, dividing by ss' 
l/s+l/s' = 0 

Refraction at a plane surface 



(Figure 2) 
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From the geometry of the figure 
BM * PB sin ^ >= P'B sin 

But PB = s ; P'B= —s' ; n sin ^ •= n' sin <#>' 

Hence n's + n^ = O or, dividing by ss' 
n/s + nVs' = O 

Reflection at a spherical mirror 




Construction : — draw perpendiculars to the normal from the object 
and image points. 

Then CL/PL = CN/NP' 

Or(scos<f> — r)/ssin<f> = (r— s'cos <f))/s'sin 

Hence 1/s + 1/s' = 2cos^/r = F 

This is the exact equation : for paraxial rays we may now set 
cos ^ * 1. 

It wll be seen that diis derivation applies to both ( indeed to all 
posable ) figures. 



r — v€. 

(Figure 7) 


Draw perpendiculars as before ; 
then CL/PL = CN/NP' 

or ( s cos <^ + r )/s sin <;(> = ( s'cos </>'- r )/s'sin 4> 

Hence n/s + n'/s' = ( n'cos cos 4>)lt - ¥ 

Here again, we may set cos = 1 - cos for paraxial rays. 
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Refraction through a thin lens 

Consider the two refractions separately. The first surface, if 
acting alone, would produce an image, which we may regard as the 
object for the second refraction. If this first image were real, it 
would lie beyond the lens and be equivalent to a virtual object for 
the second refraction. Conversely, if it were virtual, it would lie in 
front of the lens and be equivalent to a real object for the second 
refraction. Thus in either case, if s' be the image distance for the 
first refraction,-s' is the object distance for the second refraction. 
Thus, if the final image distance after both refractions be s", we 
shall have 

n's +n'/s' = Fi for the first refraction 
— n'/s'+n"/s" = Fa for the second refraction 

( The refractive indices for the first refraction are n & n', for the 
second, n' & n" ) 

Adding the equations, n/s+n'7s" = Fi+Fa = F 

If the lens has air on both sides, we may write n = n" = 1. 

Hence l/s+ 1/s" •= F 

Naturally the accirracy of this equation is limited by the condi- 
tion we have imposed that the lens be thin. It is not difficult to 
develop exact equations for a thick lens. 

Conjugate foci 

We now see that the equation l/s4- 1/s' applies without change to 
mirrors and lenses, whether convex or concave. It is very simple to 
calculate a series of conjugate foci for all cases. Indeed the following 
table, where corresponding values are in the same columns, may be 
written down at once : 


s 

+ 00 

2f 

1 

f I 

1 

f/2 

+ 0 

-f/2 

-f 

~2f 

-^00 

1/s 

+0 

F/2 

F 

2F 


-2F 

-F 

-F/2 

-0 


F 

F/2 

i 

0 

-F 

-. C 30 

3F ! 

2F 

3F/2 J 

i 

^ F 

s' 

f 

2f 

00 

-f 

-0 

f/3 

f/2 

2f/3 

f 


It is a useful exercise for the student to plot on a graph the 
corresponding values of s and s', for various cases of mirrors and 
lenses, by giving F a series of poative and negative values. 
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There are, of course, other forms of the object-image equation, 
in wWch the measurements may be referred to the foci, or to the 
nodes, instead of to the surfaces. These other forms are quite easily 
introduced. The system also lends itself to calculating the formulae 
for the longitudinal and transverse magnifications. Without going 
into such matters, enough has been said to demonstrate the simplicity 
and directness of the agn conventions which have been proposed. 

It is to be hoped that physics teachers in the University generally 
will not ignore such a wei^ty contribution to the pedagogy of the 
subject as is represented by the Physical Society’s report. We are at 
present, perhaps, far too dependent on text-books both for matter and 
method in Physics teaching. In Wilson College the conventions re- 
commended are already being tried for elementary teaching. Only 
experience can show whether the arguments here advanced are 
sound. The sooner that experience is gained, the better. 



TECHNIQUE OF THE FAR INFRA-RED INVESTIGATIONS. 

Dr. N. R. TAWDE. Y. G. NAIK AND D. D. DESAI. 

Royal Institute of Science, Bombay. 

Historical 

Of recent years, the study of the spectral region known as the 
‘‘ far ’’ and “ near ” infra-red has proved of much value in the invest- 
igation of molecular structure. No doubt the structure of a large 
number of compounds has of late been elucidated by newer methods 
of Raman spectra, yet substances not easily accessible to this proce- 
dure have to be attempted by infra-red methods. On account of the 
experimental difficulties involved in this kind of work, relatively few 
attempts are made to investigate the infra-red region. The infra-red, 
for purposes of experiment, falls into two divisions. The first which 
is called the near infra-red extends from 1 jx to 23 [i, (1 
cms.) and the 2nd called ‘ far’ infra-red covers region from 23 |x and 
onwards. This latter which generally gives a clue to problems of free 
rotation in a molecule has not been studied in so great a detail as 
the 'near’ infra-red which covers vibration frequencies of a molecule 
superposed over its rotation frequencies. The near infra-red is more 
accessible to experiment because substances transparent to these redia- 
tions and ready-made prism spectrometers are easily available. 

The experimental technique of the far infra-red is relatively very 
difficult on account of the lack of suitable material transparent to this 
region. The dispersion in this region is best achieved by means of a 
reflection or a wire-grating. Measurements with the help of wire- 
gratings, have been carried out in recent years by various investiga- 
tors. The work of Rubens' in this connection in 1921, stands the 
foremost. Witt* was the next to use this type of apparatus 
successfully. Czerny’s^ work on the study of rotation spectrum 
of HCl & Halogen derivatives in the far infra-red was a further mile- 
stone in the progress of these investigations. Leiss* developed a 
refined apparatus using wire-grating. Barnes'^ made many improve- 
ments in the existing technique of using wire-grating for this work. 

Introduction 

With a view to study the far infra-red region, the authors have 

engaged for some time in setting up a wire-grating apparatus. 
During the course of the work, we have consulted all the available 
literature on the subject and have made use of it in setting up of the 
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present apparatus with slight modifications where necessary. It is 
therefore thought desirable to put on record a coherent and connected 
account of the work of various authors which has come within our 
reach and which has direct bearing on purely experimental aspect of 
the subject of far infra-red absorption spectra. This, in the light of 
experience gained by us, might serve as a compact reference guide to 
workers engaged in this field. 

Experimental. 

The most essential factors in the apparatus for the far infra-red 
measurements are (1) the source of continuous radiation, (2) the dis- 
persing system, and (3) the detecting instruments. 

These are shown in the following diagrammatic sketch. 



Article 3 : Technique of the Far Infra-Red Investigations by Dr. N. R. Tawde 
y. G. Naik and D. D. Desai. 

H Globar Heater 

S Shutter for cutting off the radiation 
Si and Sii Slits 
W Celluloid Window 

Ml, M2, Ms and M4 Stainless Steel Mirrors. 

G Wire-grating 
A B Absorption Tube 

T Thermopile with leads going to Galvanometer 

For systematic treatment the subject is divided and explained 
under the following heads : 

( 1 ) Source. of radiation. 
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( 2 ) Collimation of light. 

( 3 ) Dispersion system ( wire-grating ) with special reference to 
the purity of spectra. 

( 4 ) Slits. 

( 5 ) Absorption Cells. 

( 6 ) Apparatus for detecting the radiation. 

( 7 ) Assemblage of the whole apparatus. 

( 1 ) Source of Radiation. 

Among the sources that give out appreciable radiation in the far 
infra-red may be mentioned the Welbach mantle, the Nemst filament 
and the globar heaters. Trials were given to each of these and 
ultimately it was found that globar heaters serve the purpose well. 
The Welbach mantle was found to have low energy of emission, and 
was liable to fluctuations owing to variation of gas pressure. Plati- 
num coated with mantle foils and heated electrically was next tried 
but it did not serve the purpose better. Both these sources gave very 
weak radiations in the far infra red and were undetectable by our in- 
struments. 

The Nemst filament which was next attempted was more 
efficient than tlie mantle lamp. As it takes a small current of 0*8 
amp., a small variation in the strength of tlie current brings about a 
large alteration in the total energy of emission. The light transmitted 
through slit Si is also likely to suffer changes in magnitude and direc- 
tion, as the thin filament has a tendency to bend at higher tempera- 
tures. Though the life-period of the filament is generally supposed to 
be of the order of 250 hours, it is liable to be damaged any time by a 
slight excess of current or by a sudden stoppage of it. 

Finally we secured Globar heaters through the courtsey of the B. 
E. S. T. Company and have found them to be very satisfactory for our 
purpose. Globar heaters have been successfully used by — Rawlins and 
Taylor® and by Strong^ The heating element is held between two 
special terminals provided with spring arrangement in one of them, to 
make allowance for expansion due to heat. The original heater 
required a large current and was therefore reduced in cross-section 
sufficient to attain brightness with a current of about 10 amps. This 
heater was found to possess the following advantage over the Nernst 
filament : (1) it does not require pre heating ; (2) its area of emis- 
sion is greater which allows use of slits with large aperture ; (3) it 
can be used without damage for an appreciable period ; and (4) small 
fluctuations in a current strength of 10 amps, do not bring about a 
great change in the total energy emitted. 
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2. COLLIMATION OF LIGHT. 

It should be remembered that for collimation of radiation, devices 
involving the use of most of the materials transparent to visible and 
near infra-red are out of consideration. The collimation of light has 
therefore to be effected by means of metallic mirrors made of stainless 
steel as it is found that they reflect more than 99% of the incident 
radiation. The mirrors M*:, Ms, M 4 , shown in the figure 1 are of 8 
cms. diameter and 45 cms. focal length. The Mirror Mi, is however 
of a large diameter of 16 cms. and the same focal length as above. 
This latter requires to be so, for tlie reason that when it is rotated, the 
whole grating surface should remain illuminated. Barker and Meyer* 
have particularly laid stress on this point. The mirrors have fine 
independent screw movements for rotation about vertical and hori- 
zontal axis, which have been effected by the Junior Lab. Workshop, 
Poona, on specially prepared stands. Heavy loading at the base allows 
lor their stability. The heater, the mirrors, grating and the thermo- 
pile have to be adjusted with their centres in the same horizontal plane. 
Astigmatism has been minimized after the manner shown by Czerny 
& Turner.'* The inclinations of mirrors with each other have to be 
as small as possible. The mirror Mi rotates along with the heater so 
that angle, through which it rotates is the same as the angle through 
which the diffracted beam is deflected The rotation of Mi is neces- 
sary to select a particular band of the spectrum, which is brought into 
focus at slit S‘i. The rotating S 5 rstem ought to be able to turn without 
causing any mechanical disturbance to the other stable components. 
This, however, is not achieved in practice and so we propose to follow 
the arrangement of Bames^ wherein he selects a particular band 
by the rotation of a single plane mirror placed behind the grating, 
the heater as well as mirror Mi remaining fixed. The present 
arrangement is ^own in fig. II. 

3. Dispersion System. 

This consists of a wire-gi*ating, got specially prepared from the 
Laboratory of Prof. M. N. Saha, Allahabad. In its size of 2"xl*5", 
the number of wires were 204 and its average grating constant was 
•02515 cms. This grating is capable of working upto the region 250 
The angle of diffraction for the region 23 [x to 250 \i lies between 
5® and 84^*. The grating is also mounted on a stand and is capable of 
rotation about die vertical and horizontal axis. Grating is placed as 
near to the mirror Mi as possible so that even for the large deflections 
of the mirror Mi it remains completely illuminated. The position of 
the grating was so adjusted that the deflections of the galvanometer, 
when the mirror Mi turned through equal angles from the zero position 
on either side of the grating, were equal. The Zero position of the 
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mirror was taken as that one, for which galvanometer gave the 
maximum deflection. 

Purity of Spectra : There is always a chance of higher order 
spectra of the near infra-red overlapping the spectrum of far infra-red. 
It has been observed by Czerny^ and Barnes® that a small % of 
the energy of 20{x, occurring as an impurity could easily produce a 
deflection of the same order as that produced by the total energy at 
100[JL in the first order. For this reason, the third order of SSpi and 
fifth order of 2 Op. at 100[jl are dangerous. It is therefore necessary 
to eliminate the second and higher order spectra. The thickness of 
the wire is very approximately equal to half the grating constant so 
that the even order spectra were automatically eliminated. In order 
to see whether second and all even order spectra were really missing, 
yellow line of sodium was examined by means of the grating and it 
was found that the grating gave only odd order spectra. Owing to 
imperfection in the grating, however, traces of even orders of the near 
infra-red may be present. In order to eliminate these along with 3rd 
and higher orders of the near infra-red, various devices have been 
used by different workers, such as, Barker, Mayer, Sleater, Czerny 
and Barnes. Czerny uses soot deposited on paraffin to cut off the 
near infrared. Barnes has made a series of experiments on the 
power of transmission of films of various types and finds that cellu- 
loid film having thickness 1 p. and coated with deposit of camphor 
soot is quite good. It has about 80% transmission for wave lengths 
above 30 p. Barnes also gives a list of substances effective in giving 
restralilen rays for a particular band of the spectrum. They are : — 

Ca F 2 from 20 p to 30 p. 

Aragonite from 30 p to 40 p. 

NaCl „ 45 p to 55 p 

KCl „ 55 p to 70 p. 

KBr. from 70 p to 94 p. 

TiCl „ 94 p to 134 p. 

We propose to use flourspar plate which absorbs all the far infra- 
red. The plate when brought into the path of rays will allow only 
the near infra-red and the deflections obtained will be eliminated from 
another set of readings taken without the plate. This procedure will 
enable deflection to be noted only for the far-infra-red. 

4. Slits (Fig. 1) 

The slit Si ( Fig. 1 ) serves as the object and S 2 is placed in order 
that only a particular diffracted beam will pass through it. The 
height of each of the slit openings was 3 cms. and preliminary obser- 
vations have been taken with a sJit width of 1*5 mms* In practice 
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however, it has been found necessary to work with various slit open- 
ings, to compensate for the weakening of intensity in the long wave- 
length regions. Barnes*^ has given the following suitable slit widths 
for various portions of spectrum. 


Regions. 

30 to 85 \i 
85 [1 to 122 |i 
122 |i to 180 |i. 


Slitwidth. 
0*75 mm. 
1‘25 mms., 
2*0 mms. 


Large slit widths are objectionable on the ground that they 
reduce the resolution of bands. But the resolution is to be sacrificed 
here in order to enable measuring instruments to detect the radiation 
in the spectrum. 



Fig. U. 

Article 3 ; Technique of the Far-Infra-Red Investigations by 
Dr. N. R. Tawde Y. G. Naik and D. D. Desai. 

(Figure 2). 

Figure 2. 

S Screw for tilting the mirror about horizontal axis, 

M Stainless Steel Mirror, 

C Metal Cup. 

g, g. Groove containing mercury. 

S Shaft attached to the rotating pillar. 

B Cement Base for the pillar. 

H Globar Heater. 


5. Absorption Tubes. 

The tubes are made of brass about 6" long and 3" in diameter. 
They are provided with stopcocks to allow gases to be filled in. The 
end openings are sealed with windows of transparent material. This 



TECHNIQUE OF THE FAR INFRA-RED INVESTIGATIONS 


187 


material diould be of a very small absorption coefficient. Great 
difficulty is generally experienced in getting a suitable substance. 
Mica, quartz, cellulose, paraffin and Zapon lack films are among the 
materials that are found transparent to far infra-red radiation to 
various degrees, and have been used by different workers. We used 
paraffin and cellulose for preparing window films. Czerny^ and 
Kellner^® prepared films by spreading paraffin upon surface of 
glass covered with celluloid film and also on water surface. But they 
possess certain disadvantages as was found by Czerny and verified 
by us. 

For achieving a better film in point of thickness and uniformity 
and some other factors, a film prepared upon mercury surface has 
been shown by us to be more efficient as reported in a recent com- 
munication.^^ 

For accurate and rapid measurements, two tubes are used with 
great advantage. Some radiation is necessarily lost by absorption 
through the windows and this has to be accounted for before proceed- 
ing with the measurements on the required substance. It is rather an 
inconvenient procedure to take an initial measurement with an empty 
tube and then another with the same tube filled. To avoid this, two 
tubes fixed with similar windows are mounted parallel to each other 
on a rotating wheel and by external contrivance, each one is brought 
in succession in the path of beam. This arrangement has been 
illustrated in Fig. 3. 



Fig, III. 

Article 3 ; Technique of the Far Infra-Red Investigations, by 
Dr, N. R. Tawde, Y. G. Naik and D. D. Desai, 

(Figure 3). 

Ti and Ts? Absorption Tubes. 

S and S' Stops for keeping the absorption tube in position. 
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6. Apparatus for Detecting the Radiation. 

The Moll linear thermopile having 30 elements in a row is being 
used in conjunction with Pye moving-coil galvanometer for measuring 
the spectrum. It has been found fairly sensitive to weak radiations. 
Mounted on a bracket in a wall and separated from the thermopile by 
a distance of about 5 meters, the galvanometer was given sufficient 
immunity from mechanical disturbance by means of glass-paper 
packing below its base. In spite of these precautions the initial zero 
of deflection was found to be fluctuating for some reasons. The 
cause was traced to two factors. One was the adiabatic changes 
within the air space of the thermopile and the other due to heating of 
galvanometer junctions by the radiations from the slit illuminating 
its mirror. These were eliminated by enclosing the galvanometer 
completely in a cardboard box, leaving only a glass window for the 
beam of light. In the case of the thermopile, its opening was covered 
by a very thin film of paraffin. These precautions were found suffici- 
ent to maintain the zero of the galvanometer constant even during 
day-time. 

7, Assemblage of the whole Apparatus. 

All the component parts ( except the heater ) shown in Fig. 1 
were placed on a table ( 100 x 100 cms. ) in their relative mapped 
positions. An enclosure was made for the whole top of the table in 
the form of a closed wooden box which had also to be made free 
from water-vapour and CO 2 before it could be used for any mea- 
surement. Precise arrangements were made to operate and observe 
by one person the rotation of mirror Mi, the shutters and the 
absorption tubes, and to observe at the same time the galvanometer 
deflection. To avoid outside mechanical disturbances due to traffic 
and busy surroundings in the vicinity, readings are generally taken 
during night. The heater is switched on about li hours earlier so 
that only when all conditions have become steady, the observations 
are begun. Scrupulous care is taken to insulate the room and the 
surroundings of thermopile against external heat effects. 

It must be acknowledged that the work was initiated by Mr. 
S. B. L. Mathur while he was in the Institute and we have to record 
our thanks to him for helpful suggestions in the early stages of the 
work. Our thanks are also due to Prof. Paranjpe for his constant 
encouragement and advice. 
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THE PRESENT POSITION REGARDING THE THEORIES 
ABOUT THE NATURE OF ACTIVE NITROGEN 

BY 

C. R. DHODAPKAR. 

In 1900 E. P. Lewis observed that nitrogen could be stimulated 
by an electric discharge to emit a bright yellow glow which continued 
for some time even after the discharge had ceased. He photographed 
the infra-red portion of the spectrum and made a number of spec- 
troscopic observations on the glowing nitrogen. Lord Rayleigh, who 
investigated the phenomenon in a more general and systematic way, 
discovered that the glowing gas had remarkable spectroscopic and 
chemical properties and named it ‘Active Nitrogen’. Active Nitrogen 
could be produced in a number of ways. Kaplan^^' produced it by 
passing condensed discharge through air at 0*5 m.m. HerzlDerg 
showed that it was possible to produce active nitrogen in which the 
percentage of nitrogen varied from 100 per cent, to 40 per cent. 
Hagenbach and Frey showed that glowing active nitrogen could be 
produced by passing condensed discharge through air at 10 m.m. 
The spectra observed by all these authors were the same as that 
obtained from active nitrogen that has been produced from almost 
pure nitrogen. It is, however, our experience that active nitrogen, as 
produced from almost pure nitrogen''' is the most intense. 

It may be mentioned, as a passing remark that a line spectrum 

due to the nitrogen atom is known, but is not shown by active nitro- 

,,, , , gen. Wien showed the emitting system of the 

Ni molecule the i , tt 

emitter, nitrogen first positive bands to be uncharged. He 

allowed a stream of luminous gas to flow out of a 
canal tube into a space where a vacuum of the order 10“" to 10"^ m.m. 
is continuously maintained by a number of diffusion pumps. In this 
space the gas is allowed to pass between two parallel plates which 
are maintained at a small distance apart at a constant difference of 
potential. The spectrum of the luminous slit-like region is photo- 
graphed. Particles wliich are uncharged showed straight spectral 
lines, while lines due to charged particles are bent one way or the 
other. The vaccum in the space is so high that no collision takes 
place amongst the particles. Further Rayleigh was unable to con- 

* The presence of a slight impurity is very essential for the production of 
active nitrogen. 
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dense anything which might indicate the existence of a body such as 
N 3 . It seems fairly certain therefore, that the characteristic lumines- 
cence is emitted by simple diatomic nitrogen molecules in some 
unusual State. 

As has been said before, active nitrogen has remarkable spectro- 
scopic and chemical properties. Its most conspicuous features are 
green, yellow and red bands'^ ; the yellow ones, 
iteSr usually the brightest, give the glow a yellow 

served. colour. The passage of a weak discharge through 

active nitrogen excites the fourth positive bands, but 
results, as was pointed out by Strutt, in the partial destruction of the 
afterglow. Heat has a peculiar effect on the afterglow. If a stream 
of glowing gas is passed through a tube which is moderately heated, 
the glow is locally extinguished, although it is still able to excite 
sodium atoms to the emission of the yellow doublet ( ). 
If on the otlier hand, it is carried through a tube immersed in liquid 
air, it glows with increased luminosity. Active nitrogen reacts with 
metals, non-metals and compound bodies in a remarkable way. It 
excites the D and sometimes the green doublet of sodium, and also the 
line spectra of Cd, Mg, Hg, K, Zn, P, Th. It changes yellow pho- 
sphorus to red, forms a transparent green deposit with sulphur and 
reacts with several non-metals such as iodine, arsenic, etc. The 
reaction with nitric oxide is important; the gases interact with the 
production of a greenish flame, the evolution of heat and the formation 
of nitrogen peroxide and nitrogen. It develops the band spectra of 
compounds when they are vaporised in it, giving in many cases 
spectra of substances too unstable to be examined at the temperature 
of Bunsen flame. In fact this simplified development of the band 
structure constitutes a great advantage of active nitrogen over the 
arc or the spark in tlie study of band-spectra. It is true that the 
band system developed in this way often differs considerably in 
appearance from the same system developed in arc or spark on ac- 
count of a radical change in the intensity distribution as regards both 
the intensity of the lines in each band and the relative intensities 
of the bands of the system. In its interaction with other substances, 
active nitrogen is able to transfer to atoms and molecules amounts of 
energy up to, but not exceeding, 9*4 though amounts up to 10-4 volts 
may be transferred under certain conditions.® 

Various theories have been advanced to explain the nature of 
active nitrogen, and the mechanism of its formation and decay, but 

* The system of bands referred to are the Ny bands in the spectrum of active 
nitrogen belonging to the First positive System. ir A^2. See Dr. Jevon's 
Report on Band-Spectra, P. 20a 
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m yet there is no theory which can explain all the characteristics, the 
properties, and the reactions of active nitrogen. The present is an 
attempt to throw some more li^t on this problem which still awaits 
a more satisfactory solution. 


It has been said above that the presence of some impurity is 
essential for the production of active nitrogen. The emission of the 
spectrum of the afterglow is one in which nitrogen alone is concerned; 
dtt impurity simply plays the part of a catalytic agent, and is involved 
in no other way, for the spectrum is identical whether the impunty 
ffi oxygen, methane or any other gas. 

We now come to the consideration of the mechanism by which 
active nitrogen is produced and suffers decay. We have obviously 
diree posable views before us ; (a) atomic nitrogen emerges from the 
discharge and then recombination takes place to give the molecules 
aduch are at an energy level high enough to give the known spectrum, 

(b) nitrogen atoms emerge from the discharge and m a triple collision 
tihat follows combine to form a normal molecule, the energy involved 
in the recombination process being utilised to excite a third partner, 
the normal molecule mvolved in the collision, to a higher energy level, 

(c) molecules of nitrogen excited in the discharge to a higher energy 
level are ‘ metastable’ ; that is, they have considerable life and can 
continue to exist for some time after leaving the discharge. 

If we now assume (a) to be the possible mechanism, a spectro- 
scopic difficulty arises, in that we should expect a certain amount of 
continuous spectrum as a result of the recombination of free atoms. 
There is yet another difficulty ; unless the two atoms meet in a tnple 
collision with a third molecule which can remove the energy liberated 
in the union of two atoms, there is every reason to expect that the 
energy so liberated in the recombination process would again break 
asunder the newly formed molecule into atoms. Thus if the mecha- 
nism involves the union of atoms into molecules, that recombination 
can take place only m triple collisions. 


One of the main differences of the condensed and the uncondensed 
discharge in nitrogen is the excitation of the fourth positive group in 
TW* former, the null ( 0,0 ) band in this group requir- 

ing about 14-8 volts for its excitation. In order to 
obtain active nitrogen in any appreciable quantity, it is very necessary 
to use a condensed discharge. All the known fourth positive bands 
originate on the D level that has zero as its vibrational quantum 
number’". Bands arising on higher D levels have not been observed, 
suggesting that the binding in this state is so weak that dissociation 


(*} Dr. Jevon's report on band-spectra, p. 77. 




7 ’* 



: — ’Z'T ■ .Z— Jk 5=*ii 


0*.. 

l.OOVA \u 


l‘> t 

i 






X 

— C V 



- - - nH 


1 


- io 

■i 



Tht* fii^ures on tho right represent the values of excitation potential 
accepted until the discovery and interpret ion of Vegard's 
A ->X bands. They must be brought down by 2 to 
give the values at present accepted. 



193 


ABOUT T^ ^TURB OF ACtiVB taTRO(^ 

I 

occurs quite readily* These facts suggested to Sponer the following 
hypothesis^* regarding the nature of active nitrogen. A discharge 
in which the molecules are on the brink of dissociation diould 
according to Sponer abound in atoms. This and the long life of active 
nitrogen and its behaviour in the presence of catalysts suggest with 
reasonable certainty that active nitrogen is composed of normal atoms 
and molecules. The characteristic visible afterglow is emitted as a 
result of triple collision between two atoms and one molecule ; the 
energy liberated during the recombination process of two atoms is in 
many cases sufficient to raise the third partner to the vibration level 
corresponding to quantum number twelve of the B state. Dr. Sponer^s 
estimate of the dissociation energy^* was 11*5 volts, the energy 
which is necessary to excite these bands. But it is now difficult by 
her theory to account for the afterglow bands, as the work of dissoci- 
ation of the nitrogen molecule has recently been estimated at about 
7-34 volts'^' ( the figure now accepted by all ). Secondly her theory 
is unable to explain the exceptional enhancement of the bands corres- 
ponding to vibration quantum numbers 11 and 6 in the upper state. 

Before we go on to consider the mechanism (c), we will just consider 
the selection rules for electronic transitions for band-systems. They are 

( i ) Change of S = 0 usually or ± 1 less frequently ; i. e. change 
of multiplicity = O usually, or ±2 less frequently. 

( ii ) Change of X == 0 or ± 1 ; Change of S = 0. 

(iii) Change of X for ' emission ’ electron = 0 or ± 1. 

(iv) Of the thiee conceivable transitions between three given 
electronic states, all may take place in a compound mole- 
cule, but not more than two in an elementary molecule. 

This extra restriction in the case of elementary molecules was 
interpreted by an application of the quantum mechanics. The elemen- 
tary states of an elementary molecule are classed tlieoretically as 
even or “ odd ” according as the sum of the individual 1-values for 
all electrons is even or odd, exactly as in the case of atomic states. 
Transitions occur only between states of opposite character, g u and 
and U“»g, and this rule, which is exactly tlie same for atoms, applies 
rigorously to elementary molecules. The molecule which emits the 
afterglow bands is N 2 , an elementary molecule. The Na stales X,A, 
a, B and C are classed as X'Sg, A^Iu, a^TCU, B^rcg, and C^ttu 
respectively. The observed system C“>B (2nd positive), B-»A 

* Sponer and Herzberg determined the value of dissociation energy to be 
734 volts (Zeits fur Phys-Chem 26 B, 1, 1934) although the accuracy of their 
^sult is questioned by Appleyard, Thomson and Williams (Nature 134, 322, 1934) 
The figure 7 3 is now strongly supported by Maier-Leibnite and Sponer ( Z P 89, 
431, 1934 ), Mulliken ( P R, 46, 144, 1934 ) and Buttenbender and Herzberg ( Ann 
der Phys, 21, 577, 1935 ) and some of Kaplan's 1934 notes. 

Y 
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( first positive ) and A X Vegard's S system, are all according to this 
Selection rule. But A is a triplet level, while X is a singlet level. The 
transition A-»X is very feeble because of the inter-multiplicity. A is 
thus a metastable state to a certain extent. 

Further from the Hund theory, we can predict the lowest three 
terms of atomic nitrogen to be ^S, ^D, and ^P, where term is a nor- 
mal one, and and are metastable states. The difference 
is found from Hopfield*s data on the ionization limit of N 1 to be 2*37 
volts. The difference ^P — has been interpreted from the spectrum 
of O II and is found to be 3-56 volts. 

Cario and Kaplan^® considered that beside normal atoms and 
molecules, active nitrogen contains non-vibrating metastable molecules 
in the A^S state corresponding to an energy of 8*2 volts'*' in addition 
to two kinds of metastable atoms in "D and "P states corresponding to 
energies of 2-37 and 3*56 volts respectively. They explain the special 
enhancement of the bands corresponding to quantum numbers 11 and 
6 in state as a result of collision between metastable atoms and 
the metastable molecules, for the energies necessary to excite these 
bands are very nearly equal to 11*5 ( 8*2+ 3*56 ) and 10*5 ( 8-2+2*37 ) 
volts respectively. With this theory the ‘ dark modification ' which 
can still excite D lines of sodium, the emission of the afterglow bands, 
as well as other properties could be satisfactorily explained. 

Assuming that in active nitrogen, metastable molecules and 
metastable atoms occur at proper concentration, the so-called 
resonance effect in the metallic spectra should be expected to occur, 
that is to say the lines corresponding to an excitation energy greater 
than that of the metastable molecules { 8*2 volts ) will be extremely 
weak in comparison with those which have their excitation energies 
equal to 8*2, 2-37, and 3*56, or smaller than 8*2. The more intense 
the lines appear, the nearer their excitation energies to 8-2, 2*37, 3*56, 
volts. No special enhancement of such lines was observed in the 
metallic spectra observed by several experimenters. 

Potassium t 

Line observed Excitation energy 

rS— 42P 3*58 

2^P—i^D 3*38 

2"P— 3®S 3*38 

* State was at that time supposed to have electronic energy of about 
8*2 volts, but has recently been shown to have only 6*14. The state has 
therefore 7*31 volts. 

t The Science Reports of the Tohoku Univ, vol. 21, No. 4, p. 557, 1932. 
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Caesiumt 


Line observed 

Excitation energy 

Remark, 

1*S— 5®P 

342 

>> 

2*S-6*P 

3-55 

9t 

2*P— 6*D 

343 

9t 

2*P— 7*D 

3-56 

ft 


Mercuryt 


2®P— 2*S 

7-89 

ft 


It is to be concluded from the above that as there is no evidence 
of resonance enhancements, the concentrations of such metastable 
atoms and molecules, if they exist at all in active nitrogen, is 
negligible. On the other hand, it is generally observed that in active 
nitrogen, lines of lower excitational energy appear, without any 
exception, to be more intense than those of higher excitational energy, 
and that the decreasing rate of the intensities of the lines with the 
increase of term number is more rapid in this case than in any other 
case of excitation ( Again the long life of active nitrogen 
which is its important feature cannot be explained by the existence 
of metastable atoms and molecules. Besides from the results of 
exhaustive experiments carried out by Hensberg^^, Kneser,^ Warede^^ 
Bay and Steiner*-^^ it is at present generally accepted that active 
nitrogen is composed of nitrogen atoms and that its main properties 
are natural consequences of its atomic nature. 

J. Okubo and H. Hamada^ accepted Sponer’s hypothesis regard- 
ing the nature of active nitrogen, namely that active nitrogen is 
composed of normal atoms and molecules. They have made, how- 
ever, two assumptions to explain the observed results and properties of 
active nitrogen. They assume in the first instance that in tlie vibra- 
tional states with V' = 8 in the metastable state and that corres- 
ponding to v' = 6 in the upper state, the near-nuclear turning 
points have the same nuclear distance as the nuclear separation 
between the nuclei in the normal X molecular state. Secondly 
they assume that with the exception of neutral unexcited atoms and 
molecules, molecules corresponding to quantum numbers 7 or 8 of 
the metastable state are the most numerous. With these assump- 
tions, they suggest that the nitrogen molecules are excited to the 
required energy levels in two steps, the first being the excitation to 
the metastable state and the second to the and 

Most of the properties of active nitrogen can then be 
explained by this modified view. 

It is however doubtful if the two assumptions made have really 
the experimental backing they need. The Morse function that they 
have used to find the near-nuclear distances gives the values very 
f The Science Reports of the Tohoku Unfv. vol. 21, No. 4, p. 557, 1932. 
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approximately. Secondly it will also be seen from the diagram that 
the potential energy curves for and A^S states on the left hand 
side run almost steep and it will be equally accurate to say that the 
nuclear distances for some quantum numbers other than 8 for the 

state and those for some quantum numbers other than 6 for 
state are equal tp the nuclear separation of the nuclei in normal 
state. Further J. Okubo and H. Hamada take it for granted that the 
dissociation energy of the nitrogen molecule in the state is greater 
than the excitation energy for the state. The exact deter- 

mination of these energies is very necessary, since their values are 
nearly equal to each other. Their whole hypothesis falls to the ground, 
if it be shown that the energy or the A^X*^® is greater than the energy 
of dissociation. 

G. Cario^® who with Kaplan^® had assumed the existence 
of metastable molecules and metastable atoms to explain the emission 
bands of active nitrogen now considers that active nitrogen is atomic 
in nature and recombination of two normal nitrogen atoms to mole- 
cules is possible only in triple collision. Molecules so produced are 
in an excited metastable state. Collision between two such molecules 
gives rise to a metastable atom and normal atom, or two atoms 
in the state and a normal molecule in each case. These metastable 
atoms collide with metastable molecules raising them to higher energy 
levels from which they emit the afterglow bands. 

The arguments advanced for the production of metastable mole- 
cules and metastable atoms are worthy of careful attention. Carlo 
accepts 7*34 volts as the value of the dissociation energy as deter- 
mined by Sponer and Herzberg^®, and 6T4 volts as the value of 
the ground level of the A state as against 9 and S 3 volts respectively. 
So far as the mechanism of the emission of the afterglow is concerned 
the quantitative data do not matter, although it may be remarked 
that the accuracy of these data is questioned by some experimenters® 
and supported by many others. To follow Carlo then, two normal 
atoms and one normal molecule meet in a triple collision. In their 
recombination process, they liberate 7*34 volts of energy which raises 
the molecule to A^X'^^ or to A^X'^®. In the latter case the 
difference ( 7*34-’6T4 ) will be used partly by the old and partly by 
the new molecule to change their translation energy. Metastable 
atoms are produced by collision of two metastable molecules. For a 
atom the reaction would be 

Volts. Volts. Volts. Volts. 

6T4 -f 6-14 ~ 7*3 -f 3*56 -f a small part. 

The small amount of energy which remains unaccounted for would be 
used up by a *P atom to change its translation or vibrational energies. 
For a atom. 
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6*14 + 614 = 7-3 + 2-37 + 2-37. 

In this case a very small amount would be left for changing the 
translation or vibrational energies. 

It will be seen from the above reactions that in the collision 
between metastable molecules the number of atoms produced on 
an average should be twice as great as the number of atoms 
produced. Interpreted spectroscopically this means that in the spect- 
rum of active nitrogen, bands from etc. should 

be more intense than those arising from etc. This is quite 

in contradiction to the observed distribution of intensity in the 
afterglow, where, bands arising from being the most 

intense, atoms must obviously be the more abundant of the two. 
This constitutes clearly a contradiction between experience on the 
one hand and theory on the other. Carlo's present hypothesis is still 
open to the objection that no impact resonance in metallic vapours is 
experienced, in spite of the production of metastable atoms and mole- 
cules in the process. 

It will be clear from the foregoing pages that although there is 
no doubt as to the atomic nature of active nitrogen, the special en- 
hancement of the bands arising from B^tu^ ii state is still in- 
explicable. Of the two assumptions made by J. Okubo and H. 
Hamada, one at least has now the experimental backing after the deter- 
mination of dissociation energy at 7-34 volts by Sponer and Herzberg 
which is greater than the excitation energy for As has 

been shown before, their other assumption is still very unconvincing, 
and as such the special enhancement of the bands arising from 
cannot be explained, as they claim, on the Franck- 
Condon principle. We could, of course, see from Carlo's theory that 
the bands arising from and should be more intense 

than those arising from other levels of state. But looking to the 
portion in which the metastable atoms in the ^P and states are 
produced according to Carlo's theory, the bands arising from B^n^^ 
^ould be the most intense — a conclusion falsified by experiment. 
Cario's theory is still open to the objection, that in spite of the produc- 
tion of the metastable molecules and metastable atoms in triple colli- 
sions, no impact resonance in metallic vapours is experienced. 

It has been said in the beginning that the presence of foreign 
matter is very essential for the production of active nitrogen. It 
Part 1 ed therefore yet remains to consider the part thus 
foreign matter. ^ played by the small proportion of foreign gases in 
its production. We have seen that the afterglow 
bands are due to the molecule alone. The impurities play no part 
in the actual light emission process. Their function must therefore be in 
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some way to accelerate the formation of atoms into excited molecules 
in the discharge, or to retard the spontaneous reversion of the active 
nitrogen which, in their absence, may be very rapid indeed. The 
work of Wood and Bonhoeffer in their investigation on hydrogen and 
the process of chemiluminiscence provides us with a suitable analogy 
which, when applied to active nitrogen, probably explains the point 
in question. Wood and Bonhoeffer have shown that in a discharge 
tube filled with slightly impure hydrogen, the gas is completely dis- 
sociated in those parts of the tube which are far from electrodes, and 
can be pumped in a monoatomic form by a fast pump into a 
connecting tube. The walls of the tube cause a catalytic recombi- 
nation of hydrogen atoms into molecules, and the impurities in the 
gas such as oxygen etc. act so as to hinder the catalytic recombination 
of atoms into molecules by the walls of the tube. The ‘ impurities ' 
in nitrogen could have an exactly similar effect in preventing the 
destruction of atomic nitrogen in a * useless ' wall reaction. 

Summary. 

1. A short account is given of the properties and phenomena of 
active nitrogen and also of the different methods of producing it. It 
is shown that the first positive system, B^tc-^A^S is due to N 2 
molecule. 

2. Three possible views of the mechanism by which active 

nitrogen is produced and suffers decay are discussed. It is now 
admitted that active nitrogen is atomic in nature, but none of the two 
theories discussed in the article explains convincingly the special 
enhancement of the bands arising from state. 

3. An account is given of probable part played by foreign 
matter which is essential for the production of active nitrogen. 
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A NOTE ON INTERPOLATION— FORMULAS. 

By 

D. K. SEN. 

Rajaram College, Kolhapur. 

So many different formulae for Interpolation are come across in 
a text-book that one is led to feel that each of them has some special 
feature and utility of its own. There is, for example, the Newton- 
Gregory’s ( or simply Newton’s ) formula for equal intervals of the 
argument and Newton’s and Lagrange’s ones for unequal intervals. 
Besides there are several central-difference formulas associated with 
the names Gauss, Stirling, Bessel, Everett, etc. As the fundamental 
principles on which these are based are the same, one would expect 
the same degree of accuracy from all and it is the object of this article 
to show that this is really the case. The special claims for accuracy 
that are advocated by a number of authors in favour of the central- 
difference formulae over the Newton-Gregory formula can thus be seen 
to be ill-founded. On the other hand, the simplicity of form of the 
latter places it in advantageous position as compared with the former. 
I would therefore suggest that only two fundamental formulas, viz. 
those of Newton, one for equal and the other for unequal intervals of 
the argument, be laid emphasis on and used by practical statisticians 
and computers together with the working rule pointed out later in 
this article. ( See Whittaker and Robinson’s Calculus of Observations 
or the formulas and bibliography on the subject ). 

All interi)olation formulas are derived from the following princi- 
ples. 

( i ) The difference ( or divided difference ) of M-th order is con- 
stant (or practically so ) and the subsequent differences are zero ( or 
practically zero ); the value of n depending on the function to be inter- 
polated. 

( ii ) A polynomial of degree n is the simplest equivalent function. 

( iii ) The interpolation formula is this equivalent polynomial 
which exactly assumes the same values as the given function for the 
(n+1) given values of the argument; and this is supposed to be 
nearly equivalent to the given function for all intermediate values of 
the argument. 
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Now, a polynomial of degree », viz. 

x” 

has ( «4* 1 ) constants as coefficients and so, one and only one polyno- 
mial can be obtained which will have given values for ( «+ 1 ) given 
values of x. Or, putting it graphically, one and only one curve of 
;i-th degree can be made to pass through ( «+ 1 ) given points of the 
function to be interpolated, that is, whose abscissae represent the given 
values of the argument and ordinates the corresponding values of the 
function. It means that the grafte of the so-called different interpola- 
tion formulas must be identical. Hence the results of calculation from 
the various formulas must be identical too. 

Next comes the important question of determining the region of 
the range ( or interval ) of the argument for which the equivalence of 
the polynomial with the function shall be the greatest possible. Before 
one can come to a satisfactory conclusion on this point, it is necessary 
to go over the process of deduction of an interpolation formula. 

As the graph of the function to be interpolated is not known, 
only its values for some isolated values of the argument being known, 
the object of interpolation is to obtain an approximate form of the 
same which would be as accurate as possible. Since the given values 
of the function lead to the constancy ( or practical constancy ) of the 
«-th difference, — the value of n being obtained by actual calculation 
ot the differences, one can see that in this respect the function behaves 
as a polynomial of «-th degree. Advantage is taken of this similari- 
ty in assuming that the polynomial will very approximately represent 
the function for the intermediate values of the argument. In other 
words, it is assumed that the graph of this polynomial would very ap- 
proximately be the graph of the function in this range. There is no 
other valid ground for making this assumption except perhaps that of 
simplicity viz. that of the graph of the polynomial being the algeb- 
raically simplest curve which can be drawn through ( 1 ) given 
points. In the case of absolute constancy the polynomial can be 
identified with the function in question. 

Now, the degree to which the graph of the polynomial will ap- 
proach the unknown graph of the function depends on the range or the 
interval within which the given values of the argument are distributed. 
It has been found from the actual study of a number of known graphs 
in relation to those of polynomials that 

( 1 ) the smaller the interval the greater is the approximation ; and 

( 2 ) the closeness is most marked, in general, near the middle 
of the whole interval, 

Z 
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One can therefore safely assume that the same will be true for 
interpolation as well. That is, 

( 1 ) the smaller the given range of the argument the nearer is the 
approach of the polynomial to the function in question ; and 

( 2 ) the nearest approach is, in general, near about the middle of 
the whole interval. 

One must not forget the case whai absolute constancy of the «-th 
difference is not forthcoming. In this case the degree of approxima- 
tion of the interpolation formula will be less satisfactory than in the 
other one. This will be the lesser if the fluctuation in the values be 
greater. But here also the approximation will be the closest possible 
near about the middle of the whole interval. 

The remark of the preceding paragraph also applies to the case 
when the formula is not proceeded upto that order of difference which 
is constant. One thus arrives at a simple working rule about all 
interpolation formulas, viz. that the best results are obtained near 
the middle of the complete interval taken into consideration. The 
central-difference formulas automatically take this into account ; but 
the Newton’s formula is bound to give the same result if the value to 
be interpolated be taken near the mid-range. An illustration is given 
below in support of this assertion. 

The following example is selected from Whittaker and Robinson’s 
Calculus of Observations, page 41, because it has already been de- 
monstrated there that the answer as calculated with the help of all 
central-difference formulas is the same and equal to 0-0283 8498 
7557, correct upto twelve decimal places. It only remains to show that 
the Newton’s formula leads to the same answer. 

Ex. To compute the value of logw co^ 0-3655 from the follow- 


ing table 

• 






Argument 

Function 

A 

A- 

A3 

A* 

A® 

0-360 

0 0275 5462 3980 






0-362 

278 5523 7805 

30061 3825 





0-364 

281 5737 9665 

30214 1860 

152 8035 




0-366 

284 6104 7438 

30366 7773 

152 5913 

-2122 

-13 


0-368 

287 6623 8989 

30519 1551 

152 3778 

-2135 


10 

0-370 

290 7295 2180 

30671 1391 

152 1640 

-2138 

-3 



As the differences upto the fourth order are, in the first instance 
( same, as in the book ), to be included in the calculation the corres- 
ponding polynomial must be of the fourth degree also, and must 
pass thix)U£^ five points. It is therefore necessary to omit one of the 
six given values and two results will be obtained according as the 
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first or the last five values are chosen. The corresponding Newton’s 
formula is 

/(«+».)-/(«) + » A/ (« )+£-4^^A’ f ( a )+-— ^.' 2.3 ” 

A’ / AV(«) 

Taking the first five values, one gets 
a = 0-360, w ( or the equal interval ) = 0-002, and so 
X u; = 0-3655 - 0-360 = 0-0055 ; 

55 11 

whence x = • Therefore, 

20 4 

/ ( 0-3655 ) « 10“** X [ ( 275 5462 3980 ) + ^ ( 30061 3825 ) 

^ 4 

+ g(152 8035)- ”(2122)+ .?-^(13)] 

= 10 "** X [ 283 8498 7556-94 ] .... ( 1 ) 

= 0-0283 8498 7557, 

upto twelve decimal places. This is in agreement with the other 
results. 

If, however, the last five values are chosen instead of the first 
five, one would have 

a = 0-362, w = 0-002 and x = ^- . 

Therefore 

/ (0-3655) = 10 “** X [(278 5523 7805) + (30214 1860) 

+ (152 5913) + X (2135) (3)] 

= 10 “**x [283 8498 7557-12] ... ( 2 ) 

» 0-0283 8498 7557 

as before. 

If one desires to take all the ax values of the Table into account 
the term involving the fifth order difference in the Newton’s formula 
is to be added as well. 'This vdll add -09 to the number in the square 
bradkets in ( 1 ) giving file result as 

10“** X [283 8498 7557-03] .... (3) 
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It is of great interest to compare the results of calculation as 
given in the book ( loc. cit. ) upto fourteen decimal-places. These are 

( i ) Everett’s formula 0*0283 8498 7557 03, 

(ii) Bessel’s formula 0*0283 8498 7557 02, 

(iii) Gauss’s formula 0*0283 8498 7556 95, 

( iv ) Stirling’s formula 0*0283 8498 7556 94. 

The difference in the last two figures of the above four results 
and that of (1) is due to the fact that in Gauss’s and Stirling’s formulae 
( from which the calculations are made ) as well as in (l), the term 
involving the fifth order difference is not taken into account ; whilst 
that term is partially included in Bessel's formula and wholly in 
Everett’s during the process of deduction of these formulas. The 
necessary corrections are 09 for each of the first three mentioned 
above and 01 for Bessel’s; these bring the results equal to (3) in every 
case except Gauss’s. The reason for the defection in the case of 
Gauss’s formula might be adduced to some error in calculating the 
proper figure for the last place. Such concurrence in the results 
given by the various formulas is really to be expected since all central 
difference formulae are deduced from Newton’s formula for unequal 
intervals. And since the Newton’s formula for equal intervals is 
merely a particular case of that for unequal intervals, and a central 
difference formula is for equal intervals too, one can expect a direct 
deduction of the latter from the Newton’s formula for equal intervals. 
One method is based on Fraser’s Lozenge Diagram. As an illustration 
of another but similar method, let us deduce Everett’s formula viz. 

f{a+xu>)^ + 

+ 1 ^ 

O ; 

+ f (a+M,) . . (4) 

where C=l-* and &*/(«) “ A^f(a-w), 5*/{a) - A*f{a~2w 
etc., from the Newton’s formula 

f{b+x w) =/(&) + * A/ (6) AV(ft) + (5) 

Let us assume that the difference of order 2r is constant and form the 
foUowing table: 
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Argument for 
Newton's formula 

Function Differences 

b 

a—ru) 

fib) ov f ia—rw) 

• •• 

b^w 

r~l w 

fib+w)orfia--r—\w) 

••• ••• 

* • • 

b+r~l w 

a—w 

• • • • « • 

fib+r—\ to) arfia—w) 

* • « 

b+rv) 

a 

fib+rto) or/ (a) 

• • • 

b+r+1 w 

• • • 

a-hw 

• • • 

fib+ r+ ltti)or/ ia+to) 

••• ••• 

• • • 

• •• 

i+2 r to 

• • • 

a+r to 

f ib+2 rto) or/ ( a+ rto) 

• • • 

Here we have 

a = b+rw. 

Substitute this in the right-hand side 


of (4) and expand the various terms in terms of / (b) and differences 
of / (f>) with the help of the Newton’s identity and the associated 
ones, ( since x happens here to be integral ) 

A/(i»+*tt;) = A/(6)+x AV(6)+^^f^AV(*) + .... (6) 

A*fib+xw) = Ay{b)+x A^f{b)+- ^i~ ^ A*fib) + .... (7) 

u I 

etc. Collecting terms we get 

the coefficient of / (6)— ( 1— x )+* = 1 ; 

the coefficient of A/(6)*r ( 1— x )+( r+1 ) x = { x+r ) ; 

the coefficient of A* / (6)= ^ )-Lf — ?^^n simplification ; 

and so on. Hence the ri^tJiand side of (4) 

= /(&) + ( X + r) A fib) (*)+... 

= / ( 6 + xw + w ), by Newton’s formula 
=/ {a + xw) 
ance a = 6 + no. 

In conclusion I assert once more that Newton’s formulas, one for 
equal and the other for unequal intervals of the argument, are the 
best ones to be used for interpolation, and that they should be used to 
interpolate near about the middle term. The central<lifference formula 
of Gauss or Stirling or Bessel would also give the same result provided 
one writes down all possible terms as would be known h*om the 
difference Table. Everett’s formtda would give as good a result if 
oidy the numba' of values of the argument given in the Table is even 
as had been the case in ffie example considered in this paper ; other- 
yfiat the result deduced wiU be inferior to those of the other formulas. 



A CRITICAL SURVEY OF THE VALENCY-DEFLEXION 
HYPOTHESIS 
By 

R. D. raSAI. B. A., M. Sc (Bom). D. Sc (Lond). F, 1. I St, D. 1. C, 
Muslim University, Aligarh. 

The Valency-deflexion Hypothesis which is associated with the 
names of Professor J. F. Thorpe and Professor C. K. Ingold was 
put forward to explain the numerous discrepancies in the relative case 
of formation and stability of the various ring systems on the basis of 
Baeyer’s Strain Theory. A glaring instance of the failure of the Strain 
Theory of Baeyer is afforded by the experiments of Stohmann and 
Kleber (J. Pr. Chem. 1892 (11), 45, 475) on the heats of forma- 
tion of simple homocyclic rings. The values of heat of absorption 
found by these investigators are at variance with the deduction of the 
Strain Theory. 


Ring. 

Cyclopropane. 

Cyclobutane. 

Cyclopentane. 

Cyclohexane. 

Angle of 
Strain 
Baeyer 

24-7'’ 

9-7” 

0-7“ 

5-3“ 

Heat absor- 
bed in cals, 
(S&K) 

381 

42-6 

16-1 

i 

14-3 


If we plot the curves of instability, the thermal data indicates that 
Cyclobutane should occupy the crest of the curve, while, according to 
Baeyer, the Cyclopropane ring should possess the greatest instability. 
Secondly the Cyclohexane ring is the most stable, according to the 
thermal figures, while this place diould be occupied by the Cyclopen- 
tane ring. Moreover, the diffa-ence between the thermal data for 
Cyclohexane and Cyclopentane is very small, while Baeyer’s Strain 
Theory leads us to expect an appreciable difference in stability 
between them. 

In q)ite of a large amount of experimental work stimulated by 
this theory, general experiaice supports the validity of the results of 
Stohmann and Kleber rather than the Strain Theory. Thus it has 
been found that the methods whidi give Cyclopropane, Cyclopentane 
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and Cyclohexane rings with the greatest ease, break down absolutely 
in the case of Cyclobutane ring. Moreover, there is an overwhelming 
amount of data in literature to show that the stability of the Cyclopen- 
tane and Cyclohexane rings is of the same order. 

In order to explain this discordance. Ingold ( J. C. S 1921, 305 ) 
assumed that the tetrahedral angle of Baeyer ( 109*5^ ) was only valid 
when the tetrahedron representing the Carbon atom was attached to 
four Carbon atoms (A). However, in the case of polymethylene 
rings, we are dealing with a secondary carbon atom ( B ). Now, as 
the investigations of Kopp, Traube and others have shown that the 
hydrogen atom in organic compounds occupies a smaller volume than 
the carbon atom, the two carbon atoms attached to the central one 
occupy more of the surrounding space than the two hydrogen atoms 
in the methylene group. In that case, the angle between the carbon 
atoms of the methylene group will not be 109-5^, as supposed by 
Baeyer, but something greater than this. Further, allocating a spheri- 
cal domain, the cubic content of which is proportional to the atomic 
volume of the element, to each of the four atoms of the polymethylene 
group, and using the Traube values of atomic volumes of the carbon 
and hydrogen atoms ( Ahren’s Vortrage, 1899, 4, 255 ), and making 
other assumptions, Ingold calculated that this angle 0 must be 
115-3°, and not 109*5°, as hitherto assumed. 



: C <)(?== 115-2 

H ^ 

(B) 


On the basis of this new value, it is possible to calculate by how 
much the terminal Carbon atoms of normal propane and butane 
chains must approach one another to form cyclopropane, and cyclo- 
butane rings. The Approach values ** thus obtained are as follows 
and are in keeping with the thermal data of Stohmann and Kleber. 

Cyclopropane. Cyclobutane. Cyclopentane. Cyclohexane. Cycloheptane. 

0*345 0*427 0*220 0 207 0*730 


The effect of gem-grouping in promoting ring formation is known 
in literature from the synthetical work of a large number of invest- 
igators. Thus Perkin and Thorpe ( J. C. S. 1904, 85, 138 ) found that 
a - a - dimethylbutane a - ^ ^ — tricarboxylic acid (I) gave 
smoothly the cyclopentanone derivative (II) merely on boiling its 
sodium salt with acetic anhydride, while simple adipic acid did 
not undergo this change, a— hydroxy and a— dihydroxy 
glutaric acids are stable substances, whereas* the corresponding 
derivatives ot /3—/3 dimethylglutaric acid (III and IV) cannot be 
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isolated in free condition owing to their tendency to pass into 
lactonic acids— ( V and VI ). 

me me me 

COOH-C-CH-CH,-CHi- CH(OH)-C-CH3 CHOH-C-CH (OH) 

M 1 I II I II 

me COOH COOH COOH me COOH COOH me COOH 
I. III. IV. 


>C-CH-CH,-CH, 

I > I 

COOH 
> CO— J 


COOH-CH-C-CHs COOH-CH-C-CH(OH) 


0 CO 0 CO 

II. V. VI. 

Glutaric anhydride is easily decomposed by water ; P-P-dimethyl- 
glutaric anhydride may be boiled with water without much apparent 
change, whilst P - ft - oitrimethylglutaric anhydride can be crystallis- 
ed from hot water. ( Perkin and Thorpe, J.C.S. 1899, 75 , 65 ). A 
good number of P-lactones (VII) containing the gem-dialkyl group- 
ings have been recently isolated (Kandiah, J.C.S. 1932, 1215: also 
Baeyer and Villiger, Ber, 1897, 30, 1955 ). 

Ri 


CO— C— CH— COOH 

I 

R 

O 

VII 

Among the naturally occurring essential oils, a large number of 
products contain the highly strained cyclopropane and cyclobutane 
rings, but the inherent strain of these compounds is relieved by the 
presence of a gem-dimethyl group e.g. carene, oi-pinene, P-pinene. 


CHa CH, 



Carene 
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a-^pinene 


3-pinene 


Camphor and Camphene also contain a gem-grouping, but simple 
monocyclic terpenes like limonene, aterpeneol, sylvestrene, pulegene, 
carvone etc. do not contain this grouping. 

All these facts can be plausibly explained by the valency 
Deflexion Hypothesis which assumes that when a normal angle 
between the two valencies a and b of a carbon atom is changed either 
through their attachment to heavy groups or their inclusion in a ring 
complex, the angle between the valencies c and d undergoes a corres- 
ponding change in the opposite direction. Thus if the angle 
X becomes greater than normal angle 109 5^, the angle Q will be 
smaller than this amount, with the result that the groups attached to 
the valencies c and d will converge to one another. 



The experimental support to this hypothesis has been given by 
so much amount of work that it is impossible to refer in details to 
all the work published by Thorpe, Ingold and their collaborators. 
(Beesely, Ingold and Thorpe, J.C.S. 1915, 107, 1080; Ingold and 
Thorpe, Ibid, 1928, 1320; Ingold, ibid, 1921, 305, 951 etc; Gane and 
Ingold, Ibid, 1928, 1954, 2267; 1929,691; 1931, 2553. Qudarati 
Khuda, Ibid. 1929, 1913; 1930,206 etc. S.S.G. Sircar, Ibid, 1927, 
600, 1252, 1257; 1928, 898. K. A. N. Rao, Ibid, 1929, 1954; 1930, 
1164. A. Kandiah, Ibid, 1931, 952 ). However, it is necessary to 
refer briefly to the three lines of evidence brought forward. (1) The 
work on the formation and stability of spiro-compounds formed by the 
removal of HBr from the two acetic acid residues of g-P-disubsti- 
tuted glutaric acids as follows. 

AA 
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R\ /CHy— COOH R\ ^CHCOOH 

>cA - )>c/ 

Ri/ ^vCHBr-COOH Ri/ \CH-COOH 


The results tabulated below show that as the value of S de- 
creases, the stability of the spiro-acids increases. 


R Ri 

Angle $ j 

Stability of the spiro-acids 

Me, Me 

109-5'' j 

Rapidly decomposed by b% HCl at 200‘^ 

Cyclopentane 

109-7' 

Rapidly decomposed by 5% HCl at 200^* 

Cycloheptane 

107-2'’ j 

Unaltered by cone-HCl at 240*’ 

Cycloheptane 

, 109-5'»-y 

where y is small 

Decomposed by 20% HCl at 240" 

Trans-decalln 

109-5‘’-x 

1 where x is small 

Decomposed by 10% HCl at 240" 


( Cf the Annual Reports of the Chemical Society, 1930 page 155 ). 


But the most important evidence brought forward by Thorpe 
and his co-workers was the study of the tautomerism of various 
0Lketo-p~|3'”disubstituted glutaric acids to the isomeric hydroxy -ring 
acids in presence of 64% potash. It was definitely shown that the 
percentage of the ring hydroxy acid in the equilibrium mixture in- 
creased as the angle 0 decreased. 



/CO— COOH 

\ 

\CH,COOH 



Table II ^ows the relation between angle 9, and the percentage of 
the ring hydroxy acid in the equilibrium mixture. 
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Table II 


R Ri 

Angle 0 

Percentage of the 
ring hydroxy acid 

Ki at 25'>X105 

H. H, 

115-3 

0 

4-69 

Me, H 

109-5 

0 

6-00 

Et,H 

? 

0 

5-29 

Cyclopentane 

1 

1 109-7 

i 

0 

17-3 

Me, Me 

109-5 

0 

19-8 

Me, Et 

! 

j 109-5-x 

0 

24-4 

j 

Et, Et { 

109-5-y 

62 

33-9 

Pr, Pr 

j 109-5-z 

71 

33-9 

Cyclohexane 

1 

1 107-2 

i 

100 

33-4 


The physical evidence of the dissociation constants of the various 
P — P — disubstituted glutaric acids ( Spiers and Thorpe J. C. S. 1925 
127, 538) is based upon the assumption that the greater the proximi- 
ty of the two carboxyl groups to one another, the greater is the 
enhancement of the primary dissociation constant ( Kj ). The value 
of these dissociation constants have been shown above in table II. 

So far, we have discussed only one side of the valency deflexion 
hypothesis. Even during the early days of this hypothesis, a sugges- 
tion was raised that the effects of the associated groups and rings 
could be explained by some cause other than that of the valency- 
deflexion, such as the repulsion of electrically similar alkyl groups. 
But this objection can be waived aside when one takes into considera- 
tion the facile ring-closure of methyldiacetylsuccinic ester, where one 
of the methyls of the gew-dimethyl grouping is replaced by the 
carboethoxy group, whereas the unmethylated analogue does not 
undergo this change ( Willstatter and Clarke, Ber, 1914, 47, 298, ). 
Moreover, Lanfear and Thorpe ( J. C. S. 1923, 123, 1683 ) found that 
the effect of the cyclopentane ring on the carbon tetrahedral angle 
was amilar to that of gem-dimethyl group. On the other hand, if 
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valency-deflexion did not take any part, the effect of the cyclopentane 
ring should resemble that of the gem^ie^hyl group. The results ob- 
tained by Desai ( J. C. S. 1932, 1065 ) in the decomposition of the 
mono-and dibromo-esters of 3-methylcyclopentane — 1 : 1 — diacetic acid 
^owed that the methylcyclopentane ring bore the closest similarity to 
the cyclopentane and ^^w-dimethyl group, and not to the ^^w-ethyl- 
propyl group, which should be the case if valency deflexion was 
ruled out. 

W. Hiickel has severely criticised this hypothesis in a long 
memoir ( Fortschritte der chemie, Physik and Physikalischen chemie, 
1927, 19, 4. ) disputing many of the fundamental assumptions of this 
hypothesis, but the authors have defended their original position 
(Ingold & Thorpe, J. C. S. 1928, 1318). Moreover, HuckeFs 
memoir does not advance any constructive criticism in the form of an 
alternative hypothesis, which can satisfactorily collate all the data be- 
fore the valency-deflexion hypothesis is given a knock out. Bennett 
and chapman ( Annual Reports of the chemical Society 1930, 155 ) 
are inclined to fa\^our the opinion that a number of facts explained by 
the valency deflexion hypothesis can be ascribed to steric hindrance, 
especially the hydrolysis of the esters, the opening up of the lactones 
and the imides in which the screening effect of the substituents may 
be the principal factor. Short (Chem. News 1926, 133, 149) has 
pointed out that the Approach values ** calculated from the Baeyer 
value of 0 ( 109*5^ ) agree with the thermal values of Stohmann and 
Kleber ( Loc. cit ) as well, as those calculated from Ingold’s values of 
0 (115-3®). The absence of any single relation between the angles 
of strain, and the ''Approach values'' calculated from the Ingold 
value for 0 has been pointed out by Gunjikar and Wheeler ( J. Ind. 
Chem. Soci. 1932, 9, 87 ). 

Finally, it is instructive, in this connection, to refer to the work 
of the author on the effect of the methylcyclohexane ring on the 
carbon tetrahedral angle on the basis of the valency deflexion hypo- 
thesis. It was observed that unlike the cyclohexane ring, it simulated 
the behaviour of the strainless rings like cyclopentane and trans-de- 
calin. ( Desai, J. C. S. 1932, 1047 ). That the mere introduction of 
a methyl group ^ould have such a profound effect in eliminating 
strain is really curious and puzzling, and two explanations alone are 
possible. The methylcyclohexane ring may have become stabilised 
in the strainless form ; but during the course of the investigation, all 
the efforts to isolate the isomeric spiroacids ( VIII and IX ) did not 
meet with any success. There used to be in literature, one instance 
of the isolation of four strainless isomeric forms of 4-methylcyclohex- 
ane — 1 — carboxy — 1 — acetic acid ( X ) by Qudarti Khuda ( J. Ind. 
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Chem. Soci 1931, 8, 277 ), but repetition of this work by the author 
and Dr. R. F. Hunter here in this Laboratory (in the press) has 
shown the existence of only two forms, and we have been indepen- 
daitly supported in our conclusion by Goldschmidt and Griifinger (Ber. 
1935, 279). 


CHj\ /CH,-CH2 v ,CHC00H CH,^ /CHj-CHj. 

yc\ /C I }c<( >c, 

XH2-CH/ "'CHCOOH ^CHCOOH 

VIII. IX. 


CHjx xCHj-CH.,. .COOH 

>c( 

H' ^CHj-CHa ''•CH 2 -COOH 
X. 

Moreover, our attempts to obtain the four isomeric strainless 
forms of 3— methylcyclohexane — l—carboxy—l— acetic acid ( XI ) 
and 2 — methylcyclohexane —1 — carboxy—1— acetic acid (XII) re- 
sulted in the isolation of only two forms (in the press). We hoped 
for better luck in the isolation of two strainless forms of 3:3— dimei 
thylcyclohexane— 1— carboxy — 1 — acetic acid (XIII) where the 
^^m-dimethyl group would stabilise the strainless forms, but we 
could get only one. 

Finally, our exhaustive work (in tlie press) on the isomeric forms 
of l-cyano~l-arylamino- 4-* methylcyclohexane, (XIV) and 
their 3- methyl- and 2 -methyl -analogues convinces us that the 
methylcyclo- hexane and cyclohexane rings are similar in spatial 
configuration. 


.CH3-CH2\ /COOH 

ch3< \c< 

XcH-CHs/ \CH 2 COOH 

I 

CHj 

XI 


/CHj-CHjV /COOH 

CHjx >c < 

^CHj-CH / \CH,COOH 

1 

CH, 

XII 


yCHs-CHjv^ /-COOH CHsN^ //CH,-CHj\^ /CN 

’\c “CH,/ \cH,COOH h/ \cH,-CH,'^ \nHR 

/\ 

CH, CH, 


XIII. 


(R = aryl.) 
XIV. 
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To support this conclusion, there is another physical evidence 
in the form of the comparison of the primary dissociation constants of 
3— and 4 methylcyclohexane, cyclopentane, and cyclohexane— 1:1— 


diacetic acids. ( Ives, Linstead and Riley, J. C. S. 1932, 1093 ) which 
are shown here under. 

Acid 

Kiat25<’xl0‘ 

Cyclopentane -1:1- diacetic acid 

1-76 

Cyclohexane - 1 : 1 - diacetic acid 

3*23 

3 - methylcyclohexane - 1 : 1 - diacetic acid i 

3-25 

4 - methylcyclohexane -1:1- diacetic acid 

' 3-21 


The conclusion is unavoidable that the chemical methods used 
to demonstrate strain in cyclohexane, cyclopentane and other rings are 
invalid in the case of the methylcyclohexane ring. The author 
believes that it is not presumption on his part to say that these 
methods have been found wanting, in spite of their successful appli- 
cation in the previous cases, and that an ideal chemical method has 
yet to be discovered. 




Summaries and Abstracts of Theses for the 
M. Sc. degrees. 


1 . — "Dielectric Properties of Some 
Vegetable Oils.” By Mr. P. Y. 
Deshpande. for the M. Sc. 
degree of the Bombay Univer- 
sity. ( Royal Institute of 
Science.) 

The density, the refractive 
index and the dielectric constants 
at room temperature (26‘'C) are 
determined for the solutions of 
castor oil, olive oil, sesame oil, 
and coconut oil in benzene. The 
dielectric constants are determin- 
ed at 30 meters ( 10,000 k. c. ) by 
observing resonance with the help 
of a valve-voltmeter. The me- 
thod of solution is used to esta- 
blish the dipole character of the 
oil molecules and to determine 
the values for their polarizations 
and electric moments by the 
application of the Debye equation 
for dilute solutions of polar subs- 
tances in non-polar solvents. 

It is foimd that in very dilute 
solutions, the molecules of these 
oils are more or less free from 
association though at higher 
concentrations the association 
effects are predominant. Experi- 
ments on very dilute solutions of 
these oils therefore give fairly 
reasonable values for their elec- 
tric moments which are in this 
case 3-678 X 10'“ 3-030 


2-914 xl0-i», and 2-821 xiS'i* 
for respectively castor oil, olive 
oil, sesame oil and coconut oil. 

2 — Transmission of light through 
homogeneous clouds. By Mr. 
N. N. Bhagwat for the M. Sc. 
degree of the Bombay Univer- 
sity (Royal Institute of Science, 
Bombay ) 

The work was undertaken to 
verify Stratton and Houghton’s 
theory of the transmission of light 
through clouds of water. 

The paper gives a method of 
analysis for the verification of the 
above theory and describes suita- 
ble experimental arrangements 
for obtaining the necessary data. 

The results obtained with water 
are discussed in detail and are 
found to agree tolerably well with 
the theory, with all its limita- 
tions. 

In order to obtain information 
about the influence of refractive 
index on transmission, six other 
typical liquids were also examin- 
ed. Transmission curves for dif- 
ferent wave lengths were found 
closer together in the case of 
lighter liquids but no definite 
conclusions could be arrived at as 
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regards the effect of the refractive 
index. 

Two of these liquids diowed 
good agreement with the theory ; 
one liquid diowed only a partial 
agreement; and the remaining 
three exhibited no agreement 
whatever. 

3 . — Artificial vibrations of the 

ground. By Mukund Dinkar 

Manohar for the M. Sc. degree 

of the Bombay University. 

(Colaba Observatory, Bombay.) 

When a known weight is drop- 
ped from a known height we 
communicate a definite energy 
into the ground. We can calcu- 
late the vibrations produced in 
the ground, assumed to be isotro- 
pic, by an impulse of this kind 
and compare them with the 
observed results. The ground 
movements at various distances 
from the source of disturbance 
were recorded by two horizontal 
components ‘ N. S. and E. W. ' 
seismographs of the Milne Shaw 
type. ( period twelve seconds, 
damping ratio 20 : 1 and a verti- 
cal component seismograph 
( period 3*6 seconds, ) all locally 
constructed. AU the three com- 
ponents were recorded on the 
same sheet of photographic paper 
kept quickly moving by clock- 
work. The movement in all the 
three components begins with a 
sudden impulse and is followed 
by oscillations having compound 
periods composed of the free 
periods of the small building in 


which the instruments are housed 
and the forced periods of the 
ground due to the dropping 
of the weight. The amplitude 
of the horizontal component of the 
ground movement is found to 
decrease with distance approxima- 
tely according to the theoretical 
law ( distance ) — h The periods 
of the forced movement of the 
ground depend on the duration of 
impact and the elastic constants 
of the ground; and the theor- 
etical values agree fairly closely 
with the observed values. When 
a weight of 12-7 kilogrammes 
meets the ground with a velocity 
of 4 M/s, the amplitude of the 
horizontal component of the 
ground movement at Colaba is 
about 12 p. at a distance of 10 
metres and 5 |x at 20 metres 
and the period of the forced 
vibrations is about 05 sec. 
The free period of the building is 
0-014 sec. 


4 — Evaporation and its measure^ 
ments. By Narayan Vasudeo 
Kogekar for the M. Sc. de- 
gree of the Bombay University. 
(Bombay and Poona Observa- 
tories). 

Guide : Dr. S. K. Banerji. 

In continuation of the work on 
the subject by S. K. Banerji and 
H. M. Wadia (Memoirs of the 
India Meteorological Dept. Vol. 
XXV Part IX 1932 ) further ex- 
periments were carried on at 
Poona mainly with the object of 
studying the behaviour of the layer 
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next to the evaporating surface. 
For this purpose an evaporation 
tank ( 2' X 2' X 14' ) with the usual 
water channel all round was 
placed in a closed chamber with 
an arrangement for varying the 
radiation by an electric heater 
with parabolic reflector. A large 
number of open scale thermome- 
ters ( dry and wet bulb ) were ar- 
ranged with axial symmetry and 
with their bulbs at various heights 
above the water surface. Thermo- 
meters were also installed for re- 
cording water temperature ; a 
black bulb in vacuo was used for 
taking measurements of the radia- 
tion. An eye-reading evaporime- 
ter was also observed at the same 
time. Starting with a known 
sample of air observations were 
taken with ( 1 ) water temperature 
varying, air temperature remain- 
ing constant, ( 2 ) water tempera- 
ture constant but air temperature 
varying, ( 3 ) both water and air 
temperature varying. The obser- 
vations indicate the existence of 
a layer of depth varying from 
3 to 6 cms, according to the in- 
tensity of radiation and tempera- 
ture of water, next to tlie evaporat- 
ing surface with properties dif- 
ferent from those of the layers 
above. These properties have 
been plotted and analysed in the 
paper. Records have been taken 
of the air movements above the 
evaporating surface by means of 
smoke lines. Some continuous 
records of evaporation in the 
open were also taken. These 
have been discussed in the 
paper. 

AB 


5. — ^-hydroxy-ethyl ethers of 
substituted phenols and related 
substances. By D. C. Mot- 
WANi and T. S. Wheeler. 
A summary of the thesis sub- 
mitted by Mr. Motwani for 
the M. Sc. degree of the 
Bombay University. June 1934, 
(Royal Institute of Science.) 

Part /. P — hydroxy' ethers of 
substituted phenols. 

Part I deals with the condensa- 
tion of ethylene chlorhydrin with 
resorcinol, w-methoxy phenol, 
resacetophenone, and 4-ethyl re- 
sorcinol, and derivatives of the 
products. The resultant hydro- 
xy etliyl ethers of the type R. O. 
CHs. CH 2 OH, where R = substitu- 
ted or unsubstituted benzene 
nucleus, may be antiseptics. 

Rindfusz, Ginnings, and Har- 
nake(J. A. C. S. 1920,42, 157) 
condensed ethylene chlorhydrin 
with resorcinol in presence of 
sodium ethylate and obtained 
1 : 3 di ( p-hydroxy-ethoxy ) ben- 
zene. The condensations have 
now been effected by dissolving 
tlie phenol in aqueous potash and 
refluxing the solution with ethy- 
lene chlorhydrin. The modifica- 
tion is noteworthy in that, in the 
case of insoluble ethers, the com- 
pletion of the reaction is marked 
by the aqueous layer losing its 
colour which is initially red. It 
was observed that the heat of 
solution in the case of resaceto- 
phenone and 4-ethyl resorcinol 
affected the yield and isolation of 
the end-product. For this reason 
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these phenols were dissolved in 
alkali in presence of ice. 

Resorcinol gave (a) w— O- 
hydroxy ethoxy phenol and (b) 
1 : 3 di ( ^-hydroxy-ethoxy ) ben- 
zene of which the former is new. 
The di-ether was obtained in 
purer state m. p. 95-96^ Rindfusz 
( loc. cit. ) gave 81^. 

m-methoxy phenol gave m- 
methoxyi^ — hydroxy-ethoxy) ben- 
zene which is a liquid. 

Resacetophenone gave only 
2-hydroxy-4 ( ^-hydroxy-ethoxy- ) 
acetophenone (I). 


HOCH.-CHu' 




,OH 


(I) 


tOCIIa 


Its constitution was fixed by the 
alcoholic ferric chloride color- 
ation and the synthesis of 7-- 
hydroxy flavone (II) 


Alkali insoluble phenols were 
obtained from the ketone-ether. 
They were, the azine, the anil, 
the phenylhydrazonc, and the 
benzidine condensation product 
HO. C2H4OC6H3 (OH). C (CH3). 
NC0H4.C6H4NH2. All these were 
insoluble in dilute aqueous al- 
kalies ( Cf. Adams, J.A.C.S. 1919, 
41, 247 ). The reasons for this 
insolubility are still obscure and 
the phenomena are rendered still 
more difficult to explain by the 
observation now made that 
certain phenols though insoluble 
in dilute alkalies, dissolve when 
they are suspended in strong 
alkali and the system diluted with 
water. The ketone ether on 
reduction witli zinc-amalgam 
gave 2-hydroxy-4 ( ^-hydroxy- 
ethoxy ) ethyl benzene. 

4-ethyl resorcinol gave (a) 2- 
hydroxy-4 ( ^-hydroxy-ethoxy, 
ethyl benzene) in a predominating 
yield and (b) 2:4 di ( ^-hydroxy- 
ethoxy ) ethyl benzene, (a) was 
identified with the reduction pro- 
duct of I. 



m.p. 240^ (Robinson and Venkata- 
ramanj. 1926, 2, 2344). The 
alkali soluble benzoyl derivative 
of the ether separated as a gel 
from the usual organic solvents. 


Part II. Condensation of 2- 
hydroxy-4 ( ^-hydroxy-ethoxy ) 
acetophenone with aromatic alde- 
hydes; an attempt to synthesise 
dihydrofuran flavone. 
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Part II describes an attempt to vone and not the isomeric benzy- 
synthesise substances containing lidene-coumaranone ( cf. Culli- 
fused coumarane and y-pyrone nane and Phillpot J. 1929, II, 
nuclei :dihydrofuranflavones{ III). 1761). The constitution of the 


O O 



(III) 

The methods employed consisted 
in starting with either a couma- 
rane or a flavone and introducing 
either the flavone or coumarane 
ring. The attempts in this direc- 
tion did not lead to a successful 
synthesis of a dihydrofuran fla- 
vone, as coumarane derivatives 
could not be obtained. Some 
flavone derivatives have been 
prepared and studied. The start- 
ing materials chosen were the 
mono-P -hydroxy-ethyl ethers of 
resacetophenone and m-methoxy 
phenol. 

( I ) was condensed with ben- 
zaldehyde and the 2 hydroxy-4 
( 3 hydroxy-ethoxy) chalkone con- 
verted by Kostanecki's method 
( Ber. 1898, 56, 1757 ) via diace- 
toxy-chalkone-dihromide into 7- 
( 3 hydroxy-ethoxy ) flavone which 
on de-ethylation passed into ( II ). 
Direct bromination of 2-hydroxy’ 
4-( 3 hydroxy-ethoxy ) Chalkone 
introduced a bromine atom into 
the nucleus and tlie hromo deriva- 
tive when hydrolysed yielded 
?-'(3 hydroxy-ethoxy)-6-bromofla- 


compound was arrived at by its 
colourless solution in concentrated 
sulphuric acid (Cf. Perkin & 
Everest ; “ The Natural Organic 
colouring matters p. 164. ) The 
compound on treatment with 
phosphorus pentabromide gave 
?-{ ^-bromo-ethoxy )-6 bromofla 
vone, 

(I) was condensed with O. 
nitrobenzaldehyde when corres- 
ponding chalkone was obtained 
and not a lactyl ketone (Cf. 
Clasien Ber, 1881, 14, 2470; 
Baeyer & Drewsen Ber, 1882, 15, 
2856, and Price & Bogert J. A. 
C. S. 1934, 56, 2443). It was 
found that the sunlight affects the 
yield and the isolation of the chal- 
kone and hence the condensation 
was carried out in absence of 
white light. 

( I ) was also condensed with 
anisaldehyde and salicylaldehyde 
when the corresponding chalkones 
were obtained. 2-hydroxy4 ( 3 
hydroxy-ethoxy )-4-methoxy chalk- 
one derived from anisaldehyde 
passed according to Kostanecki’s 
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method (loc. cit.) via the diacetoxy 
chalkone dibromide into 7-( |3 
hydroxy^ethoxy )’4 methoxy-JIa- 
voney and 2-2^ : dihydroxy d ( p 
hydroxy-ethoxy ) chalkone derived 
from salicylaldehyde, afforded, 
2^-hydroxy-4^ ( |3 acetoxy-ethoxy ) 
flavylium chloride ( IV ) 


This work was undertaken to 
find a suitable process for the 
manufacture of camphor from 
pinene obtained from turpentine. 
A close search of the academic 
and technical literature was made 
and many of the proposed pro- 
cesses were tested in the labora- 



(IV) 

Cyclisation of the hydroxy ethyl 
ethers of resacetophenone, m- 
methoxy phenol and of substituted 
flavones with the help of anhydro- 
us zinc chloride and phosphorous 
pentoxide according to the method 
of Rindfusz ( loc. cit. ) could not 
be accomplished and coumarane 
derivatives were not produced. 
Similarly negative results were 
obtained when 7-j3 {bromodho- 
xy)-6 bromoflavone was subjec- 
ted to the action of sodium in 
anhydrous xylene. 

T. S. W. 

6 —Synthetic Production of Cam- 
phor from Pinene. By B. G. S. 
Acharya, and T. S. Wheeler, 
A summary of the thesis sub- 
mitted by Mr. Acharya for the 
M. Sc., degree of the Bombay 
University ( July 1934 ), Royal 
Institute of Science, Bombay. 


tory witli systematic control of the 
experimental conditions. Not only 
have the conditions proposed been 
examined, but improvements have 
also been made since patentees 
often refrain from stating the 
best conditions. Besides, an en- 
tirely new process has been dis- 
covered for tlie direct oxidation 
of camphene to camphor. 

The technical preparation in- 
volves five stages. Pinene is 
converted by treatment with hy- 
drogen chloride into pinene-hy- 
drochloride. This on removal of 
hydrogen chloride yields camp- 
hene. It is then esterified with 
an organic acid to yield isobornyl 
ester, and hydrolysed by alkali 
when tlie secondary alcohol, 
isoborneol is obtained. This is 
finally oxidised to yield the ketone 
camphor. 

Throughout the work the ne- 
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cessity of using cheap chemicals 
has been kept in mind, and the 
possibilities of replacing chemicals 
given in patents by cheaper re- 
agents of the same type have 
been systematically investigated. 

B. G. S. A. 


7 . — Bromination of esters con- 
taining two Aromatic Nuclei 
By G, V. Jadhav and Y. I. 
Rangwala. a summary of the 
thesis submitted by Mr. Rang- 
wala for the M.Sc. degree of 
the Bombay University ( July 
1934 ). Royal Institute of 
Science, Bombay. 

The work is divided into two 
parts: 

Part I treates of the bromina- 
tion of cresyl and nitro-phenyl 
esters of benzoic acid. The con- 
stitution of bromo-cresyl esters 
which was left undetermined by 
Kauschke ( J. Pr. 1895, (2), 5i, 
213 ) has been fixed by hydro- 
lysis and synthesis. In tliese 
esters, bromine enters in tlie 
cresyl nucleus giving mono-bromo 
compounds while in nitro-phenyl 
esters, it enters in the unsubsti- 
tuted acid nucleus giving mono- 
and dibromo-compounds. The 
deactivating effect of the - NO 2 
group on these esters is strong, 
as a powerful carrier, namely, 
fuming nitric acid ( sp. gr. 1*45), 
is required to bring about the 
bromination. 

Part II treats of the bromi- 
nation of phenyl and cresyl 


esters of m-and p-nitro benzoic 
acids. With simple phenyl esters, 
only mono-bromo compounds are 
obtained. With the cresyl-esters 
mono,-4i-, and tri-bromo com- 
pounds are obtained. In all these 
cases bromine always enters in the 
phenyl and the cresyl nuclei, 
showing thereby a complete de- 
activating effect of the -NO 2 
group on the acid nucleus. The 
constitution of these bromo-esters 
is determined by hydrolysis and 
syntliesis. 

The following compounds were 
obtained in this investigation : — 

4-bromo-2-methyl- and 4- 
bromo~'3-methy 1- phenyl benzo- 
ates ; 2-bromo-4-methyl -phenyl 
benzoate ; o-nitro-, m-nitro, and 
p-nitro-phenyl -m-bromo -benzo- 
ates; o-nitro-, m-nitro~, and 
p - nitro - phenyl -2:5 dibromo 
-benzoates ; p-bromo-phenyl- 
p-nitro-benzoate ; p-bromo-o- 
cresyl- and p- bromo-m-cresyl- 
p-nitro benzoates ; 4 : 5 dibromo- 
o~cresyI~p-nitro-benzoate ; 3:5 
dibromo-p-cresyl- p-nitro-ben- 
zoate ; 3 : 5 : 6 : tribromo-p~cresyl 
-p-nitro -benzoate ; p-bromo- 
phenyl- m-nitro-benzoate ; 4:5 

-dibromo-o- cresyl-m— nilro-ben- 
zoate; 3:5:6: tribromo-o-cresyl 
- m-nitro-benzoate ; 4: 6-dibromo- 
o- cresyl- and 2 : 6 :-dibromo- p- 
cresyl p-nitro- benzoates ; and 2 : 
3:6: tribromo-p-cresyl- i>-nitro- 
benzoate. 

Y. I. R. 

8 — Suitability of some Indian 

Bauxites for the Production of 
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Alumina, By M. S. Patel and 

G. K. Ogale. a summary of 

the thesis submitted by Mr. 

Ogale for the M. Sc. degree of 

the Bombay University (Feb. 

1935), Royal Institute of 

Science, Bombay. 

The investigation was under- 
taken to furnish the data neces- 
sary to work out a scheme for 
the manufacture of alumina from 
Indian bauxite. 

Samples of bauxite from va- 
rious places were collected and 
analysed. The results vShow that 
bauxite rich in alumina occurs 
at Radhanagari and Tungar 
( Bombay Presidency ) and at 
Tikaria and Katni (Central Pro- 
vinces). Their titanium content 
is also very high. 

Attempts to find out a suitable 
concentration of either liCl or 
H^SOi to remove the iron present 
in bauxite without dissolving the 
alumina resulted in failure. 

Digestion of bauxite witli a cau- 
stic soda solution of sp, gr. 1-42 
under pressure at 160^‘C for 6 
hours was found to be most suit- 
able for the determination of 
alkali-soluble alumina. 

Fusion with sodium carbonate 
at 900^^C for one hour also gave 
nearly the same results as the 
alkali digestion. 

Samples of bauxite containing 
a high percentage of alkali-soluble 
alumina were subjected to Bayer’s 
process and the yield of alumina 


and the alkali used up during the 
treatment were determined. It 
was found that bauxite from 
Radhanagari, Tungar and Katni 
is quite suitable for the pnxluc- 
tion of alumina by this process. 

The residues, obtained after 
treating the various samples of 
bauxite, were found to contain 20 
to 36% TiOo calculated on dry 
basis. This high titanium con- 
tent may prove of great value to 
the Indian aluminium Industry. 

G. K. O. 


9. — C- A Ikyl Resorcinols : — Syn- 
thesis of Polyalkyl Resorcinols. 
By R. C. Shah and P. R. 
Mehta. — A summary of the 
thesis submitted by Mr. P. R. 
Mehta in May 1935 for the 
M.Sc. degree of the Bombay 
University, from the Royal 
Institute of Science Bombay. 

C-Alkyl phenols and parti- 
cularly C-alkyl resorcinols have 
assumed great importance since 
the classical researches of Johnson 
and Lane ( J. Amer. Chem. Soc., 
1921, 43, 3487 ) and Dohme, 
Cox and Miller ( ibid, 1926, 48, 
1688 ), which culminated in the 
discovery of 4-n-'hexyl resorcinol 
a valuable internal urinary anti- 
septic. In addition, C-alkyl resor- 
cinol compounds have an interest 
of their own in organic chemistry, 
as some of them or their deriva- 
tives have been obtained by the 
degradation of important natural 
products. 
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A number of differently substi- (page 109). 
tuted C-alkyl monohydric phenols interesting observation has 

have been prepared by various rmde that 4 : 6-^diethyl resor- 
workers to Study their antiseptic (j) tlie 

action. Similar investigations Tloesch condensation with acetoni* 
have been carried out also in the |.q gj^e the 2-acetyl com- 

resorcinol series. pound. However it readily un- 

The influence of two alkyl dcrgoes the Gattermann reaction 
groups in the resorcinol molecule and yields the corresponding 2- 
on the antiseptic activity have formyl compound namely 2 : 6- 
been studied by Klarmann ( J. dihydroxy-3 : 5-diethyl benzalde- 
Amer. Chem. Soc., 1926, 48, hyde ( II ), converted by reduction 
2358 ), who has synthesized 4 : 6- into 4 : 6-diethyl-2-methyl resor- 
dialkyl resorcinols. cinol ( III ) 

As no work appeared to have The orthohydroxyaldehyde struc- 
been done upon polyalkyl resor- ture of the aldehyde has been 
cinols containing more than two confirmed. (I) Knoevenagel con- 
alkyl groups, the present work densation with malonic ester 
was undertaken, with the object afforded the 3-carbothoxy couma- 
of synthesising typical polyalkyl rin derivative ; this Knoevenagel 
resorcinols containing more than reaction appears to have been 
two C-alkyl groups, which could little used by the previous work* 
thus be made available, for a ers, as a characteristic reaction 
study of the influence of more of orthohydroxyaldehydes. ( 2 ) 
than two alkyl groups on the Condensation with 5:6-dimethoxy 


Clio Clh 




ho'^Xqh 

Gatterman 

„ , — — — - 

Reduction 

, * - - - ^ 


rj reaction 

p rr 

CaHo 

CsHs, ^ C,ll( 


(I) 

ai) 

(III) 


antiseptic activity and to study -l-hydrindone by the Perkin- 
as far as possible, tlie properties, Robinson method, gave a deeply 
particularly chemical, of these coloured, well crystallised pyry* 
highly alkylated resorcinols. lium salt. This aldehyde is of 

interest as it is a Y-resorcylalde- 
4 : 6-diethylresorcinol was syn- hyde, only two of which type 
thesised and its various reactions appear to be known, 
were studied which are described 

in the original paper on 4:6-di- Orsactophenone (IV) was re- 
ethyl resorcinol in tliis volume duced to 4 ethyl-5-methyl resor- 
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cinol (V) according to Robinson edly. an interesting pyrelium salt 

and Shah ( J., 1934 , 1498 ). This { VII ) which is probably formed 

phenol was mercurated and also from the expected 3—acetyl 
condensed with malic acid and coumarin initially obtained, by 
aceto acetic ester and the cor- furtlier condensation with a 
responding coumarins were ob- second molecule of the orthohy- 
tained. The Gattermann reac- droxy benzaldehyde. This pyry- 
tion gave 6-methyl-5 -ethyl-2 : Hum compound shows interesting 
4-dihydroxy benzaldehyde (VI) properties and is of importance as 
llie orthohydroxy aldehyde such compounds appear to have 



CHs CHs CH3 

(IV) (V) (VI) 


structure was proved as before, been very little studied, perhaps 

( 1 ) The aldehyde gave with tire only recorded observation be- 
5 : 6 — dimethoxy -1-hydrindone, ing, by Le Fevere ( J., 1934, 450) 
the characteristic pyrylium salt: who has obtained such a com- 

( 2 ) The Knoevenagel condensa- pound by condensation of salicyl- 
tion with malonic ester gave the aldehyde and ethylacetoacetate 
expected 3-carbothoxy coumarin. in the presence of hydrogen 

chloride. Reduction of the 
An analogous reaction with aldehyde finally gave 4 — ethyl 
acetoacetic ester gave unexpect- 5:6 dimethyl resorcinol (VIII). 
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4— ethyl— 5— methyl resorcinol 
( V ) by the method of Hdesch, 
gave the ketone, 5— ethyl-~6— - 
methyl — 2 : 4 — dihydroxyaceto- 
phenone (IX). This when re- 
duced by Clemmensen method 
gave 4:6 — diethyl — 5 — methyl 
resorcinol ( X ) . 


— dimethoxy — 1 — ^hydrindone by 
the Perkin— Robinson method. 

Reduction of the aldehyde in 
the usual way afforded, 4 : 6— 
diethyl— 2 : 5— dimethyl resorci- 
nol, a tetra-alkyl resorcinol (XII). 
This compound is of unusual in- 
terest, as it is the first tetra-alkyl 


HOi 

C,H5! 


/\ 


lOH , HOI 

Hoesch 
> 


/\ 


reaction 


CHs 


QH, 


lOH „ , . HOI 

Reduction 

— . - 






COCHs 




\/ 

ah 


lOH 


The corresponding 5— hydroxy 
coumerin derivatives were pre- 
pared as usual by Pechmann re- 
action with malic acid and aceto- 
acetic ester. 


resorcinol to be synthesised. It 
is relatively very unstable and 
turns into a brown pasty mass 
spontaneously on standing. 


CHO 


ah 


HO 


[OH HO, 

/ \ 

OH HO 

\ 



Gatlerraann 


Reduction 






reaction 




C,H., 

\ y 

CAh CvH., 



oil 


Cil3 

(X) 


oils 

(XI) 


CHg 

(XII) 


4 : 6— diethyl — 5— methyl re- 
sorcinol ( X ) underwent the Gat- 
termann reaction, giving 3 : 5— 
diethyl— 4— methyl 2 : 6— dihy- 

droxy benzaldehyde ( XI ), a Y— 
resorcylaldehyde. As expected it 
gave a 3— carbethoxy derivative 
with malonic ester by the Kno- 
evenagel method and a pyrylium 
salt by condensation with 5 : 6 
AC 


10 — X-Ray Investigation of cry- 
stals of Benzoin and 0--Nitrodv 
phcnylatnine. By Mataprasad 
and JAGDISH Shankar. A 
summary of the thesis submit- 
ted by Mr. Jagdish Shanker 
for the M.Sc. degree of the 
Bombay University ( February 
1935 ). Royal Institute of 
Science, Bombay. 

Part I— Benzoin. 
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The crystals belong to the 
monoclionic prismatic class and 
the crystals examined develop 

I 100 I and | 201 | faces. 

Rotation photographs taken about 
the three axes, using copper 
radiations from a Shearer gas 
tube gave the following dimen- 
sions for the unit cell : — 

a = 19*81 A, 1 = 5-434 A, 

and c = 10-55 A, 0 = lOS'^ 50^' 
The axial ratio agrees very well 
with that given in Groth. 

Oscillation photographs taken 
about the b and c axes show that 
(hoi) planes are halved when h is 
odd and (010) is also halved. The 
crystals thus belong to the space 
group The calculated 

number of molecules and that 
required by the space group is 
four showing that the molecules 
are asymmetric. It appears, how- 
ever, that the molecules are 
orientated in a manner simi- 
lar to dibenzyl as found by 
Dhar and by Robertson by X-ray 
methods and by Krishnan from 
magnetic measurements. 

Part II — O-'Nitrodiphenylamine 

The crystals belong to the 
orthorhombic bipyramidal class. 
A direct measurement of the 
angles between (III) planes deve- 
loped on the crystals shows that 
the axial ratio given in Groth is 
correct. The rotation photo- 
graphs gave the following values 
for the length of the axes. 

a « 6*92 A, b « 14*995 A 
c = 10*32 A. 


Oscillation photographs taken 
about a and b axes show that the 
crystals belong to the space group 
Qh !o with Braivais lattice. The 
number of molecules calculated 
from the dimensions of the cell 
and density of the crystals is four 
while that required by the space 
group is eight. This indicates 
that there is some symmetry in 
tlie molecules. From tlie chemical 
formula 

NOa 

i_^ , 

\ / \ — 

there seems to be no likelihood of a 
molecular symmetry. Tlie pos- 
sibility that the crystals may belong 
to some other crystal class has 
also been thoroughly investigated, 
and it is lound that they do not 
belong to any other class. The 
following arrangement of the 
rings has consequently been 
suggested : 


H 



O 


M. P. 


X-Ray Investigation of the Crys- 
tals of m-Azotoluene and 
Dibenzyl By Mata Prasad 
and H. H. Dalal. A Summary 
of the thesis submitted by 
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Mr. Dalai for the M. Sc. degree 
of the Bombay University 
(August 1934), Royal Institute 
of Science, Bombay. 

Part 1 — m-Azotoluene 

Crystals of m-azotoluene belong 
to the rhombic bipyramidal class. 
They were examined by rota- 
tion and oscillation method using 
X-rays from a copper anticathode 
and a Shearer gas tube. The 
dimensions of the unit cell were 

found to be a*=ll*8 A, b«= 13-75 

A, c==-7-52 A. From the reflect- 
ing planes (hoi) were found to 
be halved when h is odd and (hko) 
halved when k is odd. This 
shows that the crystals belong to 
the space group Q/' The num- 
ber of molecules in the unit cell 
is calculated to be four which is 
half the number required by the 
space group, indicating some 
molecular symmeti 7 . Various 
possibilities of the arrangements 
of the molecules in tlie cell have 
been considered. 

Part II — Dibenzyl 

These crystals belong to the 
monoclinic prismatic class. A 
similar study as in Part I, gave 
the following dimensions for the 
unit cell : — 

a =12-7 A, b=61lA, c=7-61 
A, ^ = 114''48' 

In this case (hoi) planes are 
halved when h is odd, and (010) 
is also halved. These halvings 
correspond to the space group 
CSa. The number of molecules 


in the unit cell is two, while the 
space group requires four mol- 
ecules per unit cell. This shows 
that the molecules have a centre 
of symmetry. These results agree 
with those obtained by Krishnan 
by the magnetic methods. 

M. P. 


Active Principles from The Fruits 
of Solanum Xanthocarpum. By 
I. Z. Saiyed and D. D. Kanga 
( A summary of the thesis sub- 
mitted by Mr.. I. Z. Saiyed for 
the M. Sc. degree of the 
Bombay University, ( May 
1 935 ). M. R. S. Institute, Guja- 
rat College, Ahmedabad and 
Royal Institute of Science, 
Bombay. 

Solanum Xanthocarpum known 
as Bhoringani in Gujarati, Bhut- 
katya or Bhumiringani in Hindi, 
Kanteringani in Marathi, etc. is 
well-known in Hindu Medicine as 
its roots are one of the consti- 
tuents of ‘Dashmul Ashava. ’ 
This plant grows abundantly in 
India in wild state, particularly in 
Deccan round about the Malabar 
coast and in Punjab. The stems 
are greenish grey in colour, round 
in shape, and with innumerable 
spines. The flowers are bright 
blue in colour. The berries are 
spherical of the size of a large 
gooseberry, very smooth, and 
drooping; when immature they 
are green, interspersed with white 
bands, but when they are ripe 
they are of different shades of 
yellow only. 
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In Hindu Medicine the plant is 
described as aperient, pungent, 
bitter, digestive, alterative and as- 
tringent ; useful in fever, cough, 
asthma, costiveness, and heart dis* 
eases. The stems, flowers and 
fruits, according to Dr. Wilson (Cal- 
cutta Med. Phys. Trans. Vol. II, 
pp.406) are bitter and carminative, 
and are prescibcd in those forms 
of ignipetiditis which are attended 
with a vesicular and watery erup- 
tion. Fumigation with the vapour 
of the burning seeds of the plant 
is in high repute in the cure of 
tootli-ache. In the Konkan two 
tolas of the juice of the fresh 
plant with two tolas of Hemide- 
sinus juice are given in whey as 
a diuretic, and the root with the 
chiretta and ginger is given in 
decoction as a febrifuge. The 
root beaten up and mixed with 
wine is given to check vomiting. 
The juice of the berries is useful 
in sore throat. In the Punjab 
Hills the juice of the plant is 
administered with black pepper in 
rheumatism. A decoction of the 
plant is used in gonorrhoea. It 
is also thought to promote concep- 
tion in the female. Fine powder 
of the fruits of this plant with 
honey is used for chronic coughs 
in children ( A Treatise on Vege- 
table Materia Medica, Part II, 
by Vaida Bapalal G. Shah ). 

The plant under investigation 
belongs to the natural order 
Solanacea. Of the two classes of 
the alkaloids which have been 
isolated from some of the plants 
belonging to this order, one class 


gives alkaloids uncombined with 
sugars, such as the three best 
known alkaloids, atropine, hyos- 
cyamine, and hyoscine, while the 
other class gives alkaloids com- 
bined with sugars and are known 
as gluco -alkaloids. 

A study of the literature on the 
subject of gluco-alkaloids shows 
that the composition of not a 
single solanine or its hydrolysed 
product, with the solitary excep- 
tion of Solanum Augustifolium 
( Tutin and Clewer, J. C. S. 1914. 
T, 559 ) has been definitely esta- 
blished. 

Dymock ( Pharmacographia 
Indica, II, pp. 559) states that 
the fruits of Solanum Xanthocar- 
pum were found on analysis to 
give alkaloidal reactions corres- 
ponding to solanine. The dried 
leaves gave 29-7 % ash and con- 
tained a trace of an alkaloid and 
an astringent organic acid giving 
green precipitate with ferric 
chloride. 

G. Pendse and S. Pendse 
Indian J. Med. Research, 20, 
663—70, 1932 ) describe an alka- 
loid in the plant ( plant complete 
with berries) which they say is 
present in very small quantities. 
They attribute the physiological 
activity of the whole plant to 
potassium nitrate which is present 
in it to the extent of 1-6 %. 

The present authors undertook 
the investigation of the fruits of 
Solanum Xanthocarpum with a 
view to isolate the active principle 
or principles from the drug, to 
determine their composition and 
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then to have their pharmacologi- 
cal action investigated. Three 
crystalline compounds have been 
isolated and their composition 
determined. They are, a gluco- 
alkaloid, an alkaloid and a sterol. 
The gluco -alkaloid which has 
been given tlie formula C 44 HTS 
Oiy N or C 44 Hrn Oi^N is termed 
' Solancaipine The alkaloid 
which has been given the formula 
C 26 H 44 O 3 N is termed ' Solancar- 
pidine The sterol which has 
been given tlie formula C 3 gHm 04 
is termed ' Carpesterol ’. I'he 
products of hydrolysis of the gluco - 
alkaloid hcive been found to be 
the alkaloid ( shown above ) and 
glucose, rhamnose and a hexosc 
probably galactose. There is also 
obtained an inorganic mineral 
salt which was identified as potas- 
sium chloride. 

Experimental 

The fruits of the drug under 
investigation were locally pur- 
chased and coarse powder pre- 
pared from them. Small portions 
of this material were then sub- 
jected to some preliminary tests 
when indications were obtained 
of the presence of an alkaloid, 
reducing sugar and an inorganic 
salt, potassium chloride. 

For the purpose of complete 
examination 40 lbs. of the mate- 
rial were successively extracted 
with petroleum ether and alcohol 
in a large copper soxhlet. 

Petroleum Ether Extract 
After the removal of the greater 


portion of the solvent, the extract 
yielded a solid crystalline sub- 
stance, and on further evaporation, 
an oil. The solid substance was 
crystallised from boiling alcohol, 
when it gave the melting point 
248^’C. On analysis it gave the 
following result : — 

C, 78-86 and H, 9-4. 
requires C, 78-54 and H, 9*81. 

This substance showed colour 
reactions characteristic of phy- 
tosterols and formed an acetyl 
derivative, which gave the follow- 
ing result on combustion : — 

C, 77-09 and II, 10-13, CaJlr.ftO, 
requires C, 77-03 and H, 9-5. 

This result ^showed the presence 
of one — Oil group. Hence the 
substance has been designated 
‘ Cari:)esterol ' witli reference to 
the source from which it has 
been isolated. 

Alcoholic Extract 

After removing the solvent by 
distillation, the extract was dried 
and treated as under : — 

It was first treated with water, 
which dissolved the greater por- 
tion of the extract. The insoluble 
portion was then treated with 
dilute acid. It also dissolved 
some of the extract (acid solu- 
tion). The extract which was 
insoluble in both of the above 
mentioned solvents was dissolved 
by dilute alkali (alkaline solution) . 

(1) Aqueous Solution : This 
solution was clarified with neutral 
lead acetate etc. and the basic 
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portion was precipitated with 
dilute ammonia. This precipitated 
solid was purified and crystallised 
from alcohol. It gave the m. p. 
288-89® C (decomp.). On com- 
bustion it gave the following 
result • — 

C, 56-93 and H, 8*492 and 
N, 1*51. C44H7^0iyN requires 
C, 57*14, H, 8*54 and N, 1*51 or 
C44H760iyN requires C, 57*26, 
H, 8*24 and N, 1*51. 

This substance was hydrolysed 
with dilute sulphuric acid. On 
hydrolysis it gave a solid and 
solution. The solid was decom- 
posed with dilute ammonia and 
extracted with ether. The ether 
extract yielded a crystalline sub- 
stance, which on recrystallisation 
from alcohol gave the m. p. 
197®-! 98® C. Its analysis gave the 
following result : — 

C, 74-59 and H, 10*39 and N, 
3*37. C2CH44O3N requires C, 
74-64, H, 10-52 and N, 3*34. 

The solution hydrolysis product 
contained sugars, which were 
identified by the formation of 
their mixed osazone and examin- 
ing this osazone by Perkin’s me- 
thod ( J. C. S. T, 1920, 97, 1777 ) 
and the solubility of rhamnosa- 
zone in acetone and the insolu- 
bility of glucosazone in acetone, 
when the mixed osazone was 
treated with this solvent. These 
experiments showed the presence 
of glucose, rhamnose and another 
hexose probably galactose. 


The two substances mentioned 
above viz. the unhydrolysed and 
the hydrolysed gave colour tests 
characteristic of alkaloids with 
all the common alkaloidal re- 
agents and concentrated sulphuric 
acid. These two substances have 
been designated ‘ Solancarpine 
and ‘ Solancarpidine ' respectively, 
with reference to the source from 
which they have been isolated. 

(2) Acid Solution : This acid 
solution of the alcoholic extract 
was precipitated with dilute 
ammonia. Since this solid gave 
tests for an alkaloid but could 
not be crystallised, a salt of the 
substance was formed, which was 
then decomposed and extracted 
with ether. The ether extract 
yielded a crystalline substance, 
which was found to be identical 
with the substance m. p. 197®-98^ 
C obtained from the gluco-alka- 
loid on hydrolysis. 

(3) Alkaline Solution : The 
alkaline solution of the alcoholic 
exract was not examined further 
as the quantity was very small. 

The following derivatives of 
the base ‘Solancarpidine’ were 
prepared : — 

(1) Hydrochloride, (2) Hydro- 
bromide, (3) Hydriodide, (4) 
Sulphate, (5) Nitrate, (6) Acid 
Oxalate, (7) Acid Tartarate, (8) 
Picrate, (9) Bichromate, (10) 
Acetate, and (11) Chloroplatinate. 

D. D. K. 



Notes and News 


I 

The news of the earthquake at Quetta descended like a thunderbolt 
on a fine morning of the 1st of June and spread like lightning through- 
out the four corners of the world. The blow was both terrific 
and sudden ; the loss in life and property most appalling. The victims 
of the Quake who numbered thousands, when they went to sleep full 
of life and hope on the night of the 31st May, could not have dreamed 
that they would fall into everlasting sleep on the following morning, 
and what was the condition of those who escaped death ? Most of 
them have lost their nearest and dearest ones, some, one, some two 
and some their whole families; and as if this calamity was not 
enough, many have lost their limbs and all their possessions in 
addition. The Quake did not make choice amongst its victims ; it 
claimed all, old and young, rich and poor, high and low, sU^ong and 
weak, men and women of different races and faiths and castes and 
creeds. The whole civilised world was electrified when the news of 
the dire calamity at Quetta reached them on the morning of the 
1st of June. It stirred their hearts and their imagination to an extent 
as no other recent event in history has done. Common calamity 
makes people forget tlieir differences ; '' human nature rises to its 
full stature only in the face of dire calamity '' ; it makes people realise 
that the world is after all one people, that they all constitute one 
humanity, whatever the external labels may be. The relief for the 
suffering humanity at Quetta came from distant places; it was 
generous and spontaneous. The appeal for help was world-wide, the 
response too had been world-wide, proving that the unity of mankind 
and brotherhood of humanity were not mere words but facts in 
nature. How long would this feeling of brotherhood last? Could 
it not be made continuous, a more permanent thing ? 

Was it because the world was found to be drifting this year 
more than in the preceding years from the path of peace and goodwill, 
sanity and wisdom that this calamity came as a reminder to the 
nations of the world that the policy which they were following was 
not one which was conducive to the promotion of peace and happiness 
but one which would lead to strife and discord. 

We had dilated at some length in our previous Notes and News 
on the big gap which existed between the rapid scientific advance on 
the one hand and the stationary ethical position on the other — a gap 
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which threatened the disruption of civilisation. We had suggested 
then a fuller and completer development of human nature, an all- 
round development of the human personality, by the study of courses 
which would emphasise not only one aspect of human nature viz. 
intellectual, but also the others which are neglected at present viz. 
emotional and spiritual and in the introduction of which the Univer- 
sities should not lag behind. A lop-sided development of human 
nature, either intellectual or emotional cannot take a most com- 
prehensive view of tlie world situation. 

Everyone who studies the world events is painfully conscious of 
the fact that the peace which die League of Nations is trying to 
establish in the world is receding further and further for the simple 
reason that the principal members of the League act on principles 
which are fundamentally opposed to those of the League. They go 
on increasing their aeroplanes and submarines, tanks and dreadnaughts 
and strengthening their land, water and air forces ; they do so because 
of mutual suspicions, jealousies ; no nation trusts another nation. 

It would be absurd to expect an individual who has not attained 
peace by harmonising his thoughts, feelings and actions, in whom 
there is conflict, discord and disharmony, to talk of peace ; it would be 
folly to expect such a person to spread ideas of peace and goodwill. 
Equally absurd and foolish it would be to expect one nation or tlie 
L(^ague of Nations to establisli iieace in the world as long as they are 
guided by persons, who have not attained the inner peace and 
harmoiAy which are characteristics of men who have gained a mastery 
over their lower desires and thoughts, who have brought about an 
alignment between their thinlvings and doings and who always think 
and speak and act in terms ol humanity, who are self-effacing, who 
always think of sharing their best with othem, who use the power 
they wield, not only for the advancement of their own country but 
also for the advancement of other countries and who, while thinking 
of the interests of their own countrymen, also think of the interests of 
the people of other countries. 

It is true the knotty economic and political problems facing the 
world to-day are not easy of solution ; diflicult and complex they are 
but not impossible of solution. The best intellects of the world inspi- 
red with the highest motives must be brought to bear on them if they 
are to be solved at all. While we have offered some adverse criticisms 
against the League of Nations we cannot help mentioning that if 
there is at present any international body in the world which has for 
its aim the establishment of ireaceful and harmonious relations between 
nation and nation and which is to act as an arbiter when there is a 
difference of opinion, it is the League of Nations, but if the work of 
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the League is to be made effective it must have the power to enforce 
its will and decisions and that its work should be above the slightest 
shadow of suspicion. 

What part could the Universities of the world take in the solu- 
tion of these problems ? These problems would never be solved as 
long as every boy and girl is taught at home and at school that the 
interests of his or her country are above those of any other country in 
the world. The problems will be nearer solution only when every boy 
and girl is taught that he and she are members of one world-nation 
and one human family. To bring about this desirable change in the 
outlook of the youths every University should see that any system of 
education which inculcates nan^ow notions of nationality is completely 
overhauled and secondly it should see that every alumnus receiving 
education under its portals receives such education that it brings 
about an all-round development of his nature. 

The world is governed by ideas and if we wish to bring about 
this much-to-be-desired orientation in the world’s thought then we 
should see that we give every possible support to the League of 
Nations and strengthen the world opinion in its favour and also ot 
other bodies, and there are several, which have for their aim the 
establishment of peace and that every boy and girl ga'ows up in the 
atmosphere of this changed mental outlook. 

II 

A great cataclysm like the one which the unfortunate people at 
Quetta recently went through naturally awakens in our mind a good 
many thoughts. The first and foremost is the thought that science 
was not able to predict the occurrence of such a sudden overwhelming 
catastrophe as tliat of the earthquake which we recently had at 
Quetta. The scientists have to make an honest and humble confession 
of their inability to predict and consequently warn the people in time 
of the impending danger. Had it been possible to do so, there would 
not have been such a heavy loss of precious life. Mighty reactions 
and changes on a gigantic scale must be taking place in the bowels 
of the earth some time before the actual occurrence of such catacly- 
sms. Is it not possible to devise sensitive instruments which would 
give an indication of these changes? There is ample room for 
research in this direction. 

The second thought which presses itself upon us is whether there 
is any design in the occurrence of such cataclysms. The book entitled 
** The Great Design : Order and Intelligence in Nature ” edited by 
Frances Mason with a valuable introduction by Sir J. Arthur Thomson 
published in 1934, answers this question in the affirmative. The study 

AD 



234 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


of the book, which contains a collection of monographs by fourteen 
men of international reputation, each an expert in his own branch of 
science, reveals an important point that evolution is not, as was 
hitherto supposed, ‘ the result of a fortuitous concourse of atoms ’ but 
that there is ordered harmony, mathematical precision and a great de- 
sign and consequently a Purposive and Directing mind behind the great 
drama of creation. If that is the case, then the recent convulsion and 
cataclysm as well as many others which the Earth has experienced in 
its long past history were ' part of Nature’s mechanism for readjusting 
the earth’s surface to the requirements of racial evolution.’ Is there 
a connection between the occurrence of earthquakes and the appear- 
ance or birth of new races ? Mighty upheavals have taken place in 
the past ; titanic forces which are at work in the womb of the earth 
have several times brought about a redistribution of land and water 
on the surface of the earth, a change of climates etc. Continents 
have been submerged and waters of the ocean are now rolling over 
them. New continents have emerged where formerly there were seas 
and oceans. Are the islands in mid-oceans tops of the highest moun- 
tains which once raised their proud heads on the continents now sub- 
merged as revealed by the nature of vegetation formed on them? 
How far is the supposition true that the old earth becomes exhausted 
by the multitude of men and animals fed upon it and so needs renova- 
tion so that it may become virgin once again and become a befitting 
abode for a new race, a new and suitable home for a new civilisation? 
These are some of the questions which naturally arise in one’s mind 
on the occurrence of a great cataclysm like the one we had at Quetta 
and which it would be worthwhile our scientists, — particularly our 
meteorologists and ethnologists, palaeontologists, geologists and biolo- 
gists — to think over and ponder, investigate and solve. 

D. D. K. 

Ill 

We had referred in one of our past issues ( P. 363, Vol. II, 
Part II) to the necessity of procuring pure wholesome food for 
the maintenance of the health of the people. The large number 
of prosecutions by the Health Department, Bombay Municipality 
show to what a great extent ghee and butter are adulterated. The 
result of these prosecutions was not as satisfactory as was expected, 
for the simple reason that the miscreants were let off with easy 
fines. The punishment was not commensurate with the gravity of 
the offence. We would suggest that all cases of tampering with the 
purity and wholesomeness of food by adulteration should be sent for 
trial to one of the following officers, who realising the gravity of 
the offence, would give exemplary punishment to the offenders, 
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namely, the Principal of the Royal Institute of Science, the Deans 
of the two Medical Colleges, the Deans of the Faculties of Science 
and Medicine. It should be noted in this connection that the manu- 
facturers of adulterated ghee, butter, other foodstuffs and medicines 
should be considered as greater offenders than the sellers; they 
should be found out and hauled up before the Magistrate. It is 
only in this way that the Health Department may be enabled to 
bring this mal-practice under control and eradicate it in the near 
future. 

D. D. K. 



Reviews 


THE TWENTY-SIXTH ANNUAL REPORT— THE INDIAN 
INSTITUTE OF SCIENCE, 1934-35 

We have received a copy of the twenty-sixth annual report of 
the Council of the Indian Institute of Science for the Session 1934-35 
which makes a very interesting and instructive reading. The Director 
and Staff deserve to be congratulated on the fine results obtained as 
shown by the large number of original publications from the different 
departments during the year under report. The newly- opened Phy- 
sics Department, in spite of many difficulties, had 39 original papers 
to its credit ; the Department of Chemistry ( General and Organic ) 
23 between its two divisions ; the department of Biochemistry 49 
and the department of Electrical Technology 15, making a total of 
126 papers which is undoubtedly a fine achievement. 

The total income for the year under report was Rs. 5,45,624. 
The expenditure for the same period was Rs. 6,57,941, showing an 
excess of Rs. 1,12,317 over the income. The total number of 
students during the year under report was 181 of which the Depart- 
ment of Electrical Technology claimed 50 per cent, and the departments 
of Chemistry, Biochemistry and Physics 22, 16, and 11 per cent, 
respectively. The expenditure per student thus comes to Rs. 3635 
per year. This may seem to be a big figure to a layman and naturally 
lead him to inquire as to whether the Institute has achieved any 
substantial results during its existence of 26 years commensurate with 
the sum it spends per each student per year and whether it has been able 
to implement its declared policy and justify the hope of its large-hearted 
and far-sighted donor, the late Mr. Jamshedji Nusserwanji Tata and to 
find out how far the researches carried out in the Institute during the 
last quarter of a century have gone to help, directly or indirectly, 
industry, or science (pure and applied), or both. A report of the 
Institute of tlie last 25 years treated from this point of view and 
including a comparative statement of expenditure per student per 
year of other Research Institutions of a similar kind in other parts of 
the world would be helpful and illuminating. 

The excess of expenditure over income by Rs. 1,12,317 during 
the year under report does not show a sound financial position of the 
Institute ; in this connection the recommendations of the Economic 
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Committee appointed by the Council will go a long way to stabilise 
the financial position of the Institute and we are glad to find a saving 
of Rs. 20,000 in recurring expenditure in the budget of 1935'-36 as 
compared with the budget for 1934-35. The other recommendations 
of the Economic Committee were “the promotion of the newly opened 
Department of Physics, the foundation of a Chair of Mathematical 
Physics and the development of the Central Workshop as a centre of 
Mechanical Engineering and industrial Research/' We are of opinion 
that if the name “ central Workshop " be expanded to “ central Work- 
shop and Department of Applied Chemistry " and if it is made to 
include “ Chemical Engineering " as well, it would catch the imagina' 
tion of the commercial people and industrial magnets and induce 
them to give large sums of money ear-marked for some specific 
industrial research. 

This review would not be complete without reference to a signi- 
ficant event which occurred during the year, namely, the foundation 
of the Indian Academy of Sciences which will play an increasingly 
important part in the advancement of Science in India. It has begun 
well, shows great vigour and is filling an important gap in the scienti- 
fic life of the country under the able presidentship of Sir C. V. Raman 
who is also the Director of the Institute. 

D. D. K. 


REPORT OF THE ROYAL INSTITUTE OF SCIENCE, 1926-34 

The copy of the Second Report of the Royal Institute of Science, 
Bombay for the period 1926-34 which we have received for review 
affords an interesting reading. It shows an all round progress in all 
the departments of the Institute and the Principal and members of 
the teaching staff deserve to be congratulated on their fine achieve- 
ments. Taking into consideration the number of the undergraduate 
and post-graduate students in the year 1933-34 and the accommoda- 
tion available it seems the Institute has been working to its maximum 
capacity and if the same rate of increase in the number of post- 
graduates continues the Principal will be faced with the difficult 
question of finding out further accommodation for the increasing 
number of post-graduates seeking admission to the Institute. Govern- 
ment will have to tackle this problem sooner or later, sooner rather 
than later and will have seriously to consider the question of relieving 
the Royal Institute of Science of a major part of its undergraduate 
teaching, namely F. Y. A. Ph 5 ^ics and I. Sc. courses, if not the whole 
of it, to begin with. 
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The contract grant fixed for the year 1934-35 was Rs. 32,500, 
the average of the last three years being Rs. 32,830. The expenditure 
per student per year in the year 1932-33 was Rs. 608. The total 
number of papers published during the period under review (1926-1934, 
1st quarter ) was 128 and the total number of approved M. Sc. theses 
for the same period came to 96 ; the total number of researches in 
progress in 1933-34 was 101. Thus the report shows that a consider- 
able progress has been made during the period under review to 
develop the Institute into a centre of post-graduate work and research 
in science. To make further progiess in the same direction it will be 
necessary, as the Report observes, ( 1 ) gradually to discontinue the 
undergraduate teaching which takes up at present 50 per cent, of the 
space of the Institute, ( 2 ) to create a number of bursaries so that 
the holder may become self-supporting and work after taking the 
M. Sc. degree for the Ph. D. and D. Sc. degrees of the Bombay 
University. Research of the high quality can be carried out only with 
the aid of such trained students ; ( 3 ) to increase the staff, the equip- 
ment, and the grants of the Institute. It would be desirable to have 
a graded staff with an assistant Professor and a Lecturer added to the 
existing cadre in each department ; ( 4 ) to promote in every possible 
manner the prosecution of original research work of a high order by 
the staff and students. To carry out these objects what is required is 
money. 

Scientific research is the life blood of every industry ; the prosper- 
ity of an industry depends upon the development of scientific research 
and encouragement and financial help given to it. This link between 
science and research on one hand and industry on the other requires 
to be forged. In other words the public in general and the industria- 
lists in particular require to be educated by lectures illustrated with 
slides and cinema films, by opening museums, by practical demonstra- 
tions and by showing them what the other countries are doing in this 
direction. The Royal Institute of Science with its highly qualified 
staff is the best body to forge this link. The newly opened Depart- 
ment of Chemical Technology may join hands with the Royal Institute 
of Science in this matter and both together may carry on vigorous 
propaganda in the two chief industrial centres of the Presidency, 
namely, Bombay and Ahmedabad and convince the industrialists that 
they stand to gain by any help which they might give for research in 
the form of donations, scholarships etc. We would earnestly appeal 
both to Government and industrialists to give generously if they wish 
to see the Royal Institute of Science take its rightful place in the life, 
industry and culture of the Presidency. 


D. D. K. 
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Junior Trigonometry for Colleges, By Messrs, K. S. Patrachari, 
M. A., L. T. and S. A. Mani, M. A., L. T. ( Longmans, Green 
& Co., Ltd. Price Rs. 2/- ) 

It would not be fair to look for originality in a college text- 
book, especially in a subject like Trigonometry where so many text- 
books have appeared that not only the book-work but the examples 
too have become standardised. We may, however, expect a thorough 
presentation in any mathematical book coming from Kumbakonam, 
the fountain head of Indian Mathematics and we find it in the Junior 
Trigonometry for colleges by Professors Patrachari and Mani of the 
Government College, Kumbakonam. The book is handy, well printed 
and illustrated with neat figures and may be recommended as a text 
for the Intermediate stage. It also contains a number of solved 
examples, to illustrate methods of solution, but one wonders if a solu- 
tion like that of ex. 17 on p. 18 is really helpful to the student. Thus 
in solving the equation 2 cos ^ 0 + Sin ^ 0 - cos. 0 one would natu- 
rally proceed to change sin^ 0 into 1-cos 0 thus giving a cubic 
equation in cos 0 ; instead of which, the terms in cos 0 are first 
collected together and factorised, and as the factor 1-cos S happens 
to be conveniently present, that is changed into sin ^ 6, So the solu- 
tion appears to depend more on good luck than on any systematic 
attempt on the part of the student. 

We may also question the remark on p. 29 viz. “ When we say 
that sin ^ ^ = 0, we do not mean that the sine -of a zero angle is zero. 
Such a statement would be absurd, because a zero angle will mean an 
angle which is non-existent, and when there is no angle, how can we 
speak of its sine ? The statement is used to indicate the fact that, if 
an angle becomes very small, its sine also becomes very small, or 
more precisely, the sine of an angle can be made to differ from zero 
by as small a quantity as we please, by taking a sufficiently small 
angle. 

Has a zero angle then no business to exist in its own right, but 
only as a limiting case ? 

However these are minor blemishes which do not detract from 
the merits of this useful book. 


Relativity By F. W. Lanchester LL. D., F. R, S. (Constable & Co. 

Ltd. pp. xii & 222 ; price 12/-). 

We have here an interesting little volume by the famous auto 
and aero engineer, Dr. LancKester, proposing to give “ an elementary 
oxpanation of the space-time relations as established by Minkowski 
^ a discussion of gravitational theory based thereon, 
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In part I which consists of 5 chapters, a discussion of the special 
theory of relativity is given. The author shows great respect to 
Minkowski’s synthesis of space-time but curiously enough is suspicious 
of Einstein’s philosophy on which it is based. He gives an elementary 
derivation of the Lorentz transformation from the postulate of the 
constancy of the velocity of light for all observers but doubts if the 
velocity of light is actually the boundary velocity. Again by defining 
the cosmic velocity of a particle to be log ( c -h v ) i, he obtains the 

(c - v) 

Newtonian law for the addition of cosmic velocities and regards the 
mass of a particle as independent of its velocity ; and so on. 

Part II is wholly original. The author is not satisfied with 
Einstein’s general theory of relativity and modifies the classical theory 
of gravitation by supposing the orbits of the planets to be subject to 
the Fitzerald contractions appropriate to their velocities. The amount 
of “ deficiency ” for circular orbits thus comes out to be about 3 miles 
for every planet of the solar system. It moreover explains the bending 
of light in the Sun’s gravitational field as given by Einstein’s theory. 
But the author is modest enough to state that he is not satisfied with 
even his own theory, which “ lacks finality ” and in which “ there is a 
certain want of cohesion. ” In the concluding chapters the author 
similarly criticises the conceptions of spherical or other types of 
universe, arising from “ the eciuations of the mathematicians or 
rather from the faulty interpretation put upon them.” He does not 
think, however, '' that we have any business to concern ourselves with 
theories relating to the ultimate, it savours too much of the theolo- 
gian ; but in accordance with the ti'ue spirit of scientific philosophy, 
we should endeavour to unravel the skein from the end we hold in 
our hands, rather than make premature guesses or assumptions con- 
cerning the remote origin of tlie tangle. ” 

There are 12 appendices, some dealing with mathematical points 
left out from the body of the book and other discussing relevant topics 
at greater length. 

The book is very interesting but is not meant for a beginner who 
wishes to make a study of Einstein’s theory. I'he elementary discus- 
sion moreover suffers from too much condensation. Thus the aim of 
§19 as stated on p. 24 does not appear quite clear ; nor is it stated any- 
where that fig. 4 is an elevation and not a diagram of the usual type. 
Similarly in §24, figures 11 and 12, to derive the Fitzerald contraction 
the rod in the K system will not appear parallel to A, B, as may be 
deduced by the beginner. Its representation in space-time to K is the 
oblique trace between the parallel lines as shown, but its position at 
any instant ( K’s ) is parallel to AB. When measuring it therefore 
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there is no reason why K should allow it to slide along his own 
measuring rod as suggested in 28. These and other points reciuire to 
be made clear. 

The book is well printed and illustrated. Some diaif,^ams are 
repeated to facilitate reference without turning over a page: a useful 
innovation. But the price 12/~appears to be a bit too stiff, 

K. R. G. 


Elementary Electricity and Magnetism, By R. W. Hutchinson, M Sc., 

(Lmiversity Tutorial Press) London, 1934, 6/6. 

The first and tlie foremost aim of the writer of this book, as he 
puts it, has been to produce a modern elementary book suitable for 
junior readers — an elementary book in accordance with the science as 
we know it to-day, not as it stood thirty or more years ago. This 
aim has been successfully achieved. 1 he book is made as represen- 
tative of modern ideas as possible. It would be an excellent book for 
the I. Sc. students of this University. The experiments are chosen 
carefully. The demonstration of the Amp6re's rule (P. 105) and 
the dependance of the potential on the surface of the conductor 
(p, 186 ) are really interesting and simple. The diagrams af apparatus 
are also plainly drawn, avoiding most of tlie unnecessaiy details. The 
telephone circuit (p. 405) is an excellent illustration. The book has 
that touch of completenevss inasmuch as it finds room for accounts 
of the Television and the more recently known Neutrons, Diplons and 
Positrons. 


G. R. P. 


Sound. A physical text book. By E. C. Richardson, B.A., Ph.D., D.Sc. 

(Edward Arnold and Co., London, 1935) 2nd. Ed. 15/-. 

i he importance of tlie study of sound has increased of late, 
(rreater attention is being paid to the subject by students and research 
workers in the last twenty years or so particulai'ly on account of the 
exti aordinary development of broadcasting and the rcipid progress 
m tlie recording and reproducing appai^atus employed in the talkies. 
It has proved once more that any particular branch of science, how- 
ever academic it may look in tlie beginning, suddenly rises into 
practical eminence when it finds application in industry. Sound is one 
such subject. It occupies quite a different position in physics to day 
than it ever did before. 

AE 
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The book has an ambitious programme. It covers all that a 
student requires for a degree examination of the university, but it 
contains something more. It contains information which would 
meet the needs of the research worker and the technician by describ- 
ing the important work in applied acoustics and by giving copious 
references to original papers. 

The chapter on acoustic impedance deals with the design of 
acoustic filters. The information should prove useful and inspiring 
for anyone who is anxious fo purify a note. The same could also 
be employed commercially, for instance, a low-pass filter in the tone- 
arm of a gi'amophone should be useful in filtering out the scratch of 
the needle. The same subject finds application in the designs of 
exhaust silencers of motor vehicles. 

Much attention is devoted in this book to the recent work on 
supersonics. The chapters on subjective sound and technology of 
sound are most interesting and the reader would find enough evidence 
therein to convince him that sound of the present day is a subject 
of commercial importance. 

G. R. P. 


Heat. By R. W. Hutchinson M.Sc., ( University Tutorial Press ) 
London, 1935, 3 6 

This book deals with the elements of heat both theoretical and 
practical and is of a standard somewhat higher than the 1. Sc. standard 
of this university. The subject matter is properly illustrcited with 
numerous examples and applications from practical life. 

G. R. P. 


Elementary Mechania^ and Hydrostatics. By F. Barraclough M. A., 

( University Tutorial Press ) London. 1934, 3/6 

This book is a clever attempt at writing on a mathematical topic 
in an interesting manner. The author holds a definite view that, 
whilst theory should not lx* neglected experiments must he performed 
if the subject is to be properly taught. Subjects such as these cannot 
be adequately dealt with in the matliematical classroom. The 
teacher may be a mathematician or a physicist, but his work of teach- 
ing can only be completed in a physical laboratory. The book is 
studded with numerous practical appliances and convincing experi- 
ments. Illustrations and examples are very carefully chosen. On 
page 80 there is a simple and appealing problem in graphical statics. 
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The Archemedes principle is explained by means of the experiment 
on page 121. The book can be usefully read by I. Sc. and J. B. Sc. 
students of this University. 

G. R. P. 
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THE QUEST AFTER BEAUTY IN CONTEMPORARY 
POETRY 

I. Introduction The orientation ot Contemporary Poetry is not towards 
Beauty, and yet a secret ur^t‘ towards it is discernible. 

II. The ‘Quest’ in Kealislic Poe^rs .—A Renaissance of Wonder in regard to 
(a) Everyday Things: Rupert P)ro()ke, J. C Sciuire. Harold Monro, Edmund 
Blunden. (b) The English Countrv-side ; h"dmund Blunden, Edward Thomas, 
(c) Strange Landscapes : John Freeman, J C'. Squire, W. H Davies. 

III. Realistic Poetry Beauty and Terror: W. W. (Jibson. 

IV. The Poetry of Escape : — (a) Spiritual Nostalgia : Alfred Noyes, (b) The 
Mystics of Beauty : John Freeman. Stiutre. W'alter de la Mare. 

V. An Irish Mystic : James II. Cousins. 

VI. The speculations and fancies of John Masetield, 

VJI, A Modern Eirenicon of Scitmce, Philosophy and Religion: Th^ Tesla- 
ment of Heavtw 

VI 11. Conclusion. 

I. 

(a) If for once we may permit ourselves to anticipate the judge- 
ment of Princess Pustci ily on the Perseus of contemporaiy song, we 
must say that the quality in him that will comix?! her admiration most 
is his readiness to wi’estle with the Gorgon of experience, — his resolve 
not to remain content with mirroring her in a meigic shield ol idealism 
but to present an undaunted front to her petrifying gaze. A modern 
poet, like Masefield or (hbson, aims at making the reader a shttrer iii 
his own experience of life with its white heat of passion, struggle and 
tragedy life as it is lived near the furnace, be! ore the mast, or 
in^ the hovel He considers it a false aestheticism to sluink from 
the stark facts of life, merely because they embrace squalor and 

hi this article ‘Modern’ is synonymous with * Contejnporary. 



2 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


grime or induce in us a creepy horror and loathing against man's 
monstrous cruelty and the “ faceless phantoms of Baal and Moloch."^ 
The Georgian singer (with marked exceptions ) flings away the tram- 
mels of large, universal, or general ideas and surrenders himself to the 
mood of the moment, without considering whether the mood he 
wants to capture and fix is one of soul-healing vision, or mere rise of 
temperature. There is substantial truth in the view that Georgian 
poetry is largely a poetry of moods and fleeting experiences, and in 
what Edmund Gosse wrote ol it thirteen years ago : “ If we take 
the contents of this volume as typical of what is best in ‘the poetry of 
the present day we may regard the Georgians as jewellers, while the 
Victorians were sculptors. The broad outline, the radiating vistas of 
intellectual and moral life do not interest these young poets in the 
least. Their eyes are not lifted to the mountains, but are occupied in 
the minute inspection of the ground. They listen to the whisper of 
their own inner feelings, and the daisy at their feet doth the same 
tale repeat. The result is that they lack in some degree the sense of 
proportion, 'fhey know not what to withhold, and they sow with 
the whole sack. No generation of writers, 1 suppose, was ever more 
obsessed with the charm of nervous sensibility, cultivated for its own 
sake, and not shrinking even from an apparently prosaic diction in 
order to emphasize its penetration. " This love of minutaie, that 
discards selection and proportion and sows with a sack, is but the 
defect of a quality that imparts a hard-bitten strength to contem- 
porary poetry. It has been rightly said that “one of the principal 
aims of the new poets is to increase consciousness.” The purpose of 
art and literature is “to give us increased vitality and a more passion- 
ate sense of life and power of living.., The modernist artist gives us 
the great chance of exerting an individuality in seeing. The older 
beauty, the beauty of the Old Masters, is the beauty of species and of 
mass — the new beauty is highly individualized and separate. The 
modem artist is not concerned with things in the mass, he is passion- 
ately interested in the fulfilling of the destinies of the single indivir 
duals that make up the mass — whether these individuals are men, or 
leaves or waves of the sea.”^ 

Whatever may be the conscious aims of poets who consider 
themselves the inaugurators of a new age, they are, if the last secret 
is not altogether denied them, bound to be impelled by an urge 

1 Consider J. C. Squire's Stockyard or Francis Brett-Young's The Quad, 

2 In his review of Georgian Poetry, Vol. V. (1920-22) 

— Edited by Edward Marsh. 

3 Edith Sitwell on Experiment in Poetry in Tradition and Experiment in 
Present Day Literature, pp. 82-83. 
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towards Beauty — an urge not the less imperious because unconscious. 
The Beauty that is an inner dynamic in the mind of the poet and yet 
lures him on and shimmers through all his writings springs from 
sources deeper than what any cult^ may set up and strive towards as 
an ideal. The Beauty of which the artist is in c^uest, said Reynolds, 
is “ an idea that subsists only in the mind ; the sight has never beheld 
it, nor has the hand expressed it : it is an idea residing in the breast of 
the artist, which he is always labouring to impart, and which he dies 
at last without imparting. Coleridge describes in ecstatic language 
this “ Beautiful and Beauty -making Power in the Soul of the poet : 

‘‘ Ah! from the soul itself must issue torth 
A light, a glory, a fair luminous cloud 
Imveloping the earth — 

And from the soul itself must there be sent 
A sweet and potent voice of its own birth, 

Of all sweet sounds the life and element. 

And thence flows all that charms of ear or sight, 

All melodies an echo of that voice. 

All colours a suffusion from that light. 

But, as we have seen, this is not the major light that glows in 
the minds of Georgian poets, for, speaking in the rough, they are 
mainly concerned to study the nugae and the sensations that make 
up the sum of common life, to communicate to us their personal 
impressions of them, uncoloured by philosophy and the larger signi- 
ficance of things. Cornered and overshadowed, the inner yearning after 
Beauty ass3rts itself nevertheless in ways often new, often with a shy 
indirectness, and sometimes as a frankly rebellious, glorious passion. 
Our poets find the instinct of Beauty too imperious to be put by : they 
must come to terms with it somehow. To the student of comlempo- 
rary poetry, the diverse forms in which tliis covenant with Beauty — 
or compromise with it -expresses itself is of great interest. 

II. 

(a) Several modern poets seek to strip off the pall of familiarity 
that lies heavy on the face of everyday things — the things that minis- 
ter unobtrusively to our comfort or silently enrich our life, but are 
never allowed to challenge a place in our conscious life. Rupert 
Brooke's The Great Lover is a well-worn illustration : 

“ Then, the cool kindliness of sheet, that soon 
Smooth away trouble ; and the rough male kiss 

1 Like that of the Pre-Raphaelites, the Decadents, Symbolists and Parnassians. 

2 Discourses, 

3 D^'ectiofiy an Ode, 
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Of blankets ; ^ainy wood ; live hair that is 
Shining and free ; blue massing clouds ; the keen 
Unpassioned beauty of a great machine ; 

The l>enison of hot water ; furs to touch ; '' 

What a chronicling of the smallest of small beer ! Though the 
novelty of it is now a great deal worn, it does need a poet's memory 
and art to hive the ill-related blessings of life in such wise that, 
after we have read his inventory, they are no longer a cloud of dull 
specks in the mind, but take on a phosphorescent glimmer. Brooke 
makes us feel in a new way “ the wild joys of living.”’ Not only 
are we out of tune, say these poets, with these common domesti- 
cities, but with much of the glory and beauty of movement, say, 
in a football match, with its daedal dexterity and all that it means in 
the way of 

“ A selfless flinging of self in the fray, 

Strength, compassion, control, the obeying of laws, 

Victory, and a struggle against defeat. ” 

“ And for those who have eyes 

The beauty of this is the same as the beauty of flowers, 

And of eagles and lions and mountains and oceans and stcU's. ” “ 
(b) We have seen again a similar 'renaissance of wonder' in 
regard to the poetry of the English country-side. In filling the canvas 
of the mind with the teeming associations of the English village, 
perhaps no other poet in our time surpasses Edmund Blunden. Recall 
his Old Hornet, his Shepherd or his War-returned Veteran among 
his apples and bees : 

“ While through this triumph-song. 

As through the shielding leaves, the year's fruits burn 
In bright eye-cozening colour, turn by turn 
From cool black cherries till gold quinces tlirong 
Blossoming the blue mists with their queenly scent."*’’ 

— an auriferous vein, of which Blunden has an abundant measure ; 
but so has he of pig-iron, too : 

“ The sighing time, the sighing time ! 

The old house mourns and shudders so ; 

And the bleak garret's crevices 
Like whirring distaffs utter dread."^ 

Perhaps few poems approach Edward Thomas's Loh in the 
astute synthesis of diverse elements in the genius ot the villager — his 

1 Cf . Harold Monro’s Th^ Week-End, Solitude^ and Milkfor the Cat ; Siegfried 
Sassoon’s The Morning Express; and J. C. Squire’s Testamml ( Stanzas 4 & 5). 

2 J. C. Squire : The Rugger Match, 

3 The Veteran, 4 The Sighing Time, 
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shrewd ' mother-wit and sagacity ; his native spirit of independence 
and chivalrous championship of the weak against the strong; the 
mythologi;?ing imagination whereby he evolves aetiological legends 
to account for the curious shape of hills and rock ; and the homely 
friendliness with which he greets the familiar plants and birds of 
country-side, coining poetical or humorous nicknames for them, 
such as ‘ old man s beard ’, ‘ Love-in-idleness ‘ milk-maids,' ‘ Bridget- 
in-her-bravery and Traveller’s Joy.‘ Modem regionalism, again, 
is lesponsible for several poems in which the poet sees a heightened 
beauty in his favourite spot or country 

(c) Some of our moderns are explorers of beauty in strange 
landscapes. The Nature-pictures of John Freeman (1885-1930) are 
either grey and wintry or of the twilight and autumn or of the 
moon seen through bronze cloud-waves. What an exquisite creation 
of the mythologizing fancy have we in the lines from The Evening 
Sky : 

“ Rose -bosom’d and rose-limb’d 
With eyes dazzling bright 

Shakes Venus mid the twined boughs of the night ; 

' Rose-limbed, soft-stepping 
From low bough to bough 
Shaking the wide-hung starry fruitage — dimmed 
Its bloom of snow 
By that sole planetary glow.” 

Sir J. C. Squire conjures up the vision of the rivers of the world 
with their storied memories and opalescent shadows, and of tropical 
forests, dark and mysterious with tlieir gorgeous riot of colours and 
odours. The rugged grandeur cannot easily be forgotten of the 
stcmza in Rivers describing the burst of the thunder-cloud on the 
scene and its aspect after the storm clears : 

Thunder in the dun dusk. 

Rolling and battering and cracking, 

The caverns shudder with a terrible glare 
Again and again and again, 

Till the land bows in the darkness, 

Utterly lost and defenceless, 

Smitten and blinded and overwhelmed 
By the crashing rods of rain.” 

The poet achieves indeed a marvellous fusion of imagination, 
memory and emotion in this poem, a fusion felicitously described by 

A Cf. also Francis Ledwidge’s A Dream of Artemis. 

2 Cf. Rupert Brooke’s (xrantchester, Hilaire Belloc's The Souih Country^ 
Abercrombie's Rylon htrs^ Drinkwater's Warwickshire Song. 
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Of blankets ; grainy wood ; live hair that is 
Shining and free ; blue massing clouds ; the keen 
Unpassioned beauty of a great machine ; 

The benison of hot water ; furs to touch ; ” 

What a chronicling of the smallest of small beer ! Though the 
novelty of it is now a great deal worn, it does need a poet's memory 
and art to hive the ill-related blessings of life in such wise that, 
after we have read his inventory, they are no longer a cloud of dull 
specks in the mind, but take on a phosphorescent glimmer. Brooke 
makes us feel in a new way “ the wild joys of living.'” Not only 
are we out of tune, say these poets, with these common domesti- 
cities, but with much of the glory and beauty of movement, say, 
in a football match, with its daedal dexterity and all that it means in 
the way of 

“ A selfless flinging of self in the fray, 

Strength, compassion, control, the obeying of laws, 

Victory, and a struggle against defeat. " 

“ And for those who have eyes 

The beauty of this is the same as the beauty of flowers, 

And of eagles and lions and mountains and oceans and stars. " ^ 
(b) We have seen again a similar 'renaissance of wonder' in 
regard to the poetry of the English country-side. In filling the canvas 
of the mind with the teeming associations of the English village, 
perhaps no other poet in our time surpasses Edmund Blunden. Recall 
his Old Homes, his Shepherd or his War-returned Veteran among 
his apples and bees : 

“ While through this triumph-song, 

As through the shielding leaves, the year's fruits burn 
In bright eye-cozening colour, turn by turn 
From cool black cherries till gold quinces throng 
Blossoming the blue mists with their queenly scent."*’^ 

— an auriferous vein, of which Blunden has an abundant measure ; 
but so has he of pig-iron, too : 

“ The sighing time, the sighing time ! 

The old house mourns and shudders so ; 

And the bleak garret’s crevices 
Like whirring distaffs utter dread."^ 

Perhaps few poems approach Edward Thomas's Lob in the 
astute synthesis of diverse elements in the genius ot the villager — his 

1 Cf . Harold Monro’s Thd Week-End, Solitude, and Milk for the Cat ; Siegfried 
Sassoon’s The Morning Express ; and J. C. Squire’s Testament ( Stanzas 4 & 5). 

2 J. C. Squire : The Rugger Match. 

3 The Veteran, 4 The Siting Tim, 
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shrewd ' mother-wit and sagacity ; his native spirit of independence 
and chivalrous championship of the weak against the strong; the 
mythologizing imagination whereby he evolves aetiological legends 
to account for the curious shape of hills and rock ; and the homely 
friendliness with which he greets the familiar plants and birds of 
country-side, coining poetical or humorous nicknames for them, 
such as ‘ old man’s beard ‘ Love-in-idleness ‘ milk-maids,’ ‘ Bridget- 
in-her-braveiy ’, and Traveller s Joy.’ Modern regionalism, again, 
is lesponsible for several poems in which the poet sees a heightened 
beauty in his favourite spot or country 

(c) Some of our moderns are explorers of beauty in strange 
landscapes. The Nature-pictures of John Freeman (1885-1930) are 
either gi*ey and wintry or of the twilight and autumn or of the 
moon seen through bronze cloud-waves. What an exquisite creation 
of the mythologizing fancy have we in the lines from The Evening 
Sky : 

‘‘ Rose-bosom’d and rose-limb’d 
With eyes dazzling bright 

Shakes Venus mid the twined boughs of the night ; 

' Rose-limbed, soft-stepping 
From low bough to bough 
Shaking the wide-hung starry fruitage — dimmed 
Its bloom of snow 
By that sole planetary glow.” 

Sir J. C. Squire conjures up the vision of the rivers of the world 
with their storied memories and opalescent shadows, and of tropical 
forests, dark and mysterious with their gorgeous riot of colours and 
odours. The rugged grandeur cannot easily be forgotten of the 
stanza in Rivers describing the burst of the thunder-cloud on the 
scene and its aspect after the storm clears : 

Thunder in the dun dusk. 

Rolling and battering and cracking, 

The caverns shudder with a terrible glare 
Again and again and again. 

Till the land bows in the darkness, 

Utterly lost and defenceless. 

Smitten and blinded and overwhelmed 
By the crashing rods of rain.” 

The poet achieves indeed a marvellous fusion of imagination, 
memory and emotion in this poem, a fusion felicitously described by 

1 Cf, also Francis Ledwidge’s A Dream of Artemis, 

2 Cf. Rupert Brooke’s jpranichester, Hilaire Belloc’s The South Country, 
Abercrombie’s Rylon Firs, Drinkwater’s Warmckshire Song, 
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Arthur Waugh “ The river of song follows the course of the river 
of imagination, beckoning the fancy to a realm which is neither 
memory, nor anticipation, but something that hovers presciently 
between the two.”^ In The Lily of Malud, Squire makes us follow 
the maidens of an African tribe as they “ with ecstatic terror dumb, 
steal fawnlike, through the shades, to watch hour by hour ” the Lily 
of Malud as it unfolds in a little dark ravine, challenging the moon with 
alight of its own — “for the radiance it makes is as wonderful as 
death ” The most elaborate poem on the moon in English poetry 
is perhaps this poet’s. The moons of personal experience that shone 
on famous historic scenes, the moons of mythology and anthropology 
are here — and the moon, too, of astronomic ages hence when life will 
have ceased to be on earth. Squire loves to contemplate Mutability 
and vast sweeps of space and time without “ losing his eyehold on 
the details of tlie Noah’s Ark of life on the earth beneath him, 

He can often pass, too, into a state of trance wherein is lost all 
sense of space and time. In Niagara he envisages an America of 
ages hence, deplenished of Man, overgrown with forests, its cities 
gone. 

“ Fall’n, moSvS’d over, Niagara sounding on,” 

In The Birds he reflects how through all the centuries of perpetually 
changing human civilization birds have remained unchanged in their 
habits and structure : 

“ 0 delicate chain over all the ages stretched, 

O dumb tradition from what far darkness fetched.” 

Then there is W. H. Davies, who, for all he might be a super- 
tramp,— perhaps because he is one — devotes all his waking hours to 
the chase of beauty in bird and bee and flower, in woman and child, 
sea and sky, clothing them with the glory and freshness of a dream. 
Davies is a sort of Blake without mysticism and Wordsworth without 
didacticism and Pantheism. His poems — those that are not in the 
learned vein — are jets of pure joy in the familiar objects of Nature, 
gleaming with a lively fancy and carrying the power to allay the 
soul’s drouth. No one in our time, unless it be that elfin genius, 
Walter de la Mare, dare attempt his staggering simplicity of 
utterance without achieving banal flatness. Listen to his confession : 

“ Cold winds can never freeze, nor thunder sour 
The cup of cheer that Beauty draws for me 
Out of those azure Heavens and this green earth — 

I drink and drink, and thirst the more I see.” 

( Seeking Beauty ) 


1 Tradition and Change, p. 141. 

2 Robert Lynd : Th^ Art of iMtcrs, p, 198, 
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The owl cannot prophesy for him the fall of Heaven's eternal 
lights, for when he takes his final walk on earth in “ the thistled 
field of Age'’ he will make the owl's despair a thing to fill his 
heart with mirth. When he hears the cuckoo's voice he tastes of 
immortality : 

My joy’s so great that on my heart 
Doth lie eternity, 

As light as any little flower— 

So strong a wonder works in me ; 

Cuckoo ! he cries, and fills my soul 

With all that is rich and beautiful.” ^ 

“ Come, thou Sweet Wonder,” Davies apostrophizes the soul 
of Beauty in Nature : 

“ Come to my heavy rain of care. 

And make it weigh like dew ; cliarm me 
With Beauty's hair, her eyes or lips ; 

With mountain dawn, or sunset sea. 

That's like a thousand burning ships.”**^ 

He has no use for metaphysics, for his “ Joy is in beauty 
not its cause ” and 

If 1 can pluck the rose of sunset, or 
The moon's pale lily, cind distil their flower 
Into one mental drop to scent my soul — 

I'll envy no man his more worldly power.” ^ 

In Love Speechless he says : 

“ I sit bewildered by those charms 
That follow wave by wave all day ; 

When I would with one wave make free, 

The others take my breath away.” 

Subtle fancies, like shy birds, glance in and out of his verses ; 
and countless graces of thought and phrase without even the hint of 
literary pose, Davies is as great a nympholept of Beauty in Nature 
as she has ever had ; and yet in the presence of human sorrow and 
misery, a sudden twinge of pain smothers joy : 

“ When, with my window opened wide at night, 

To look at yonder stars with their round light, 

In motion shining beautiful and clear — 

As 1 look up, there comes this sudden fear : 

That down on earth, too dark for me to see, 

Some homeless wretch looks up in misery ; 

I close my blinds, and draw my body in. 

1 The Wonder Maker. 2 Come, Thou Sweet Wonder. 

3 Rags and Bones. 4 The Song of Life. 
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Still thinking of that Heaven, I dare not take 
Another look, because of thcit man's sake ; 
Who in the darkness, with his mournful eyes 
Has made my lighted home his paradise."^ 


Let us take a poet whose vocation is the vivid and veracious 
presentation of the struggle for daily bread, of the grim lot of 
the toiler in the pit, at the plough and forge, in rough seas, and the 
portraying of the raw facts of untutored human nature — W. W. 
Gibson. Instead of burying his head ostrich-like in the sand, be- 
fore these, he depicts them, like Hardy and Housman, without silver 
haze or rainbow fringe, or the soothing opiate of a^ar-off reminiscence 
or metaphysical consolation. At the same time, Gibson will not 
have the reader forget the splendour of the soul in its death-grapple 
with circumstance. This contrast between material failure and 
spiritual victory, what Gibson calls “ Beauty and Terror provides 
the master-key to the understanding of his poetry. His yearning after 
Light and the hidden elusive meaning of things in this composite 
world of ours is revealed in Windows : 

But ever must my restless days be spent 
Following the fugitive gleam until I die — 

Light-shotten darkness, glory struck from strife, 

Terror to beauty kindling, death to life." 
and in the poem preluding Daily Bread : 

“ I caught the stormy summons of the sea 
Through whose unresting conflict day and night 
Surges the dauntless human harmony." 

Each one of the seventeen scenes in Daily Bread illuminates an aspect 
of man's unconquerable mind, the unplumbed resources of his spirit 
in the way of heroic courage, silent self-devotion and love strong as 
death. The most moving of them all is The Furnace, wherein a 
dying stoker's child, thinking his father's delirious ravings are due to 
fright, asserts his own fearlessness and, when the ravings are hushed 
in death, says : “ He isn't frightened now." In The House of 
Candles, a trance brought on by sunstroke enables Grizel Stark to 
vanquish the spiritual darkness in her soul begotten of hatred towards 
a faithless lover and a still-born child she had murdered in thought ; in 
her moment of illumination she not only sees her lost child but also 
regains Love. In several other poems Gibson makes use of ‘delirium' 
to reveal what is latent in human nature and personality, its occulted 

1 Thz Two Heavens. Cf. also “ A. E. ” *s Love and Horace Shipp's Rebel. 

2 In the sonnet, Chambers. 
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sides of romance and imagination.^ In the three poems of Border- 
lands he 'studies' the ways in which the texture of a man’s life 
takes its hues from the inner world, from his conception of what is 
lovely, grand or heroic. In Queen's Crags, for instance, an old hind 
reacting against the prosaic character of his wife indulges in a 
rhapsody over the circus gipsy-queen of his dreams, by way of 
antiphon to his young friend’s hallucinations about Queen Guinevere, 
As they are talking, the Queen herself appears on the mountain crags, 
none else than the young man’s flame, Peggy Haliburton. . In Hoops, 
the crippled and deformed stableman of a circus, endowed with more 
than Greek love of physical beauty in repose and movement, rebukes 
his friend, a strapping clown who has children, for forgetting that 
sovereign blessing in his anxiety for their bread. The poem throbs 
with the Greek love of form. 

Livelihood ( a cluster of twenty poems ) polarizes light on psycho- 
logical moments in the lives of miscellaneous workers — pitman, or- 
chestra-fiddler, petty shop-keeper, plate-layer, upholsterer, country- 
doctor, and so on — so as to reveal the contrast between the two 
planes of their existence, the imaginative and the physical. The up- 
holsterer ( Makeshifts ) who has the soul of a poet and the talents of 
a painter solaces himself for his crosses in love and the boredom of his 
misfitting occupation by re-living moon-lit hours on the honey-scented 
heather, listening in memory to a girl's songs, and contrasting 
his lot with that of a shivering waif in the streets. He had lain in the 
heather " with the full moon blaze, hour after hour, bewildered and 
adaze, as though enchanted.” With a sudden flash of inner light, like 
Abt Vogler he declares his conviction of the imperishableness of 
Beauty once realized : 

“ But things once clearly seen, once and for all 
The soul’s possessions — naught that may befall 
May ever dim, and neither moth nor rust 
Corrupt the dream, that, shedding mortal dust, 

Has soared to life and spread its wings of gold 
Within the soul.”'^ 

Most poems in Beauty for Ashes deal with physical objects and 
movements as symbols of " soul-fact.” When little Audrey dances on 
the sea’s edge the poet sees in it a prophecy of her power to ride 
every danger in life. The pitcher, the rocket, the ferret, the tyre, 

1 E,g, Holiday ; The Nigk-Shift ; Wheels ; The Lighthouse; Solway Ford. 

2 The upholsterer has a family resemblance to the stone-mason in The 
Dancing Seal iFires), who plays on his fiddle all night long to the philharmonic 
seal ; to the bed-ridden lad in The Crane ( Fires ) ; to the old farm-labourer in 
The Flute ( Ibid ) ; and to the old piper in Livelihood 
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the adder, the boat, the cooling pig-iron, the purple orchis, the poppy's 
flame, the little red calf, the quarry, — each yields him some spiritual 
message or correspondence. They may be said to contain the poet's 
philosophy that the glory of life lies in adventure, the greatness of 
the soul in struggle, of character in fortitude ; they embody his faith 
that Beauty is imperishable,^ and ‘ Death that seems a dreamless 
sleep is but life' burning more fierce and deep they vibrate with 
the poet's joy of life, his feeling for the Beautiful and the wondrous 
dream-world of children. 


IV. 

From the poetry of interpretation” let us turn to the “ poetry 
of escape -the poetry that strains its ears to catch unheard melodies 
and dreams of an existence from which the satires of circumstance 
are abolished, the poetry that yearns to shatter this sorry scheme of 
things entire and remould it to the heart's desire.^ Not much 
imagination is needed to sing of “ Dream-prairies spread with flowers 

that never grew and breezes balmier then ever blew and deeper 

woods than traveller ever knew.'"^ 

More inspiring is the mood that evokes for us in a few strokes 
the picture of a life that realizes a rounded harmony of values, in 
which 

Old valours rise to share 
Ordeals there ; 

Near, like a wife. 

Stands effort's outcome bodied fair, 

Not fettered with dead thoughts, not fainting 
Because the nightmare world hath lain 
Athwart her hopes, but love acquainting 
With beauty ever again.”® 

1 Bgauiyfor Ashes, 2 The Undying Fire. 

3 Also poetry, like that of J. E. Flecker, that dreams of the romance of 
far-off lands. An English disciple of the French Parnassians, Flecker carried in 
his veins the glamour and mystery of the Moslem East He had affinities with 
Keats and Swinburne. His lines on Beauty 
“ Whose voice is like a waterfall 
And sweeter than singing bird,*' 

and “ Whose eyes are silent pools of 
‘ Light and Truth.” 

are characteristic of one who inherited his mantle from Keats, the Pre-Raphaeli- 
tes, Pater, Oscar Wilde and the Aesthetes of the Nineties. Flecker's visionary 
eye was turned towards “ lands where blaze the unimaginable flowers ” and the 
Golden Journey to a Samarkhand not known to the geographer. 

4. Squire : The Unvisited ; he is not so commonplace in Echoes. 

5, Sturge Moore : The Land, 
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of which the following is another facet : 

“ Here the high failure, not the level fame, 
Attests the spirit’s aim. 


The obdurate marble yields ; the canvas glows ; 

Perfect the column grows ; 

The chorded cadence art could never attain 
Crowns the imperfect strain ; 

And the great song that seemed to die unsung 
Triumphs upon the tongue.”^ 

But such definite cataloguings lack the haunting quality of lines 
that hint the profile of the far-off goal of human endeavour and fill 
us with a spiritual nostalgia for something beyond the sphere of our 
sorrow : 

“ Friends and loves we have none, 

nor wealth nor blessed abode. 

But the hope of the City of God at the 
other end of the road.”^ 

(b) Perhaps the most felicitous attempt in contemporary poetry 
to project this pilgrimage of the soul in the form of children’s adven- 
ture through Nursery Rhymeland and Fairyland is that of Alfred 
Noyes. Remarkably varied are his themes, and brilliant his mastery 
of metrical forms and technique. Though he often shows a lack of 
creative power that renovates and strengthens our deepest thought 
and emotion, he can play on the keyboard of moods and tones and 
styles with a versatility that is rare in the poetry of our time. 
Through all these Protean moods and themes the poet’s secret 
heart is never far away from the Beautiful in Art and Nature, 
in Man, his ideals and achievements. His Maeterlinckian fantasy, 
The Forest of Wild Thymef" is not so much a sequel to, as an 
improvement upon, The Flower of Old Japan. Seeking for their 
lost brother, Peterkin, who is to be found in the heart of the smallest 


1 C. G, D. Roberts : Th^ Unhnoum Ciiy. 

2 Or the following well-known lines from W. B, Yeats, one of Masefield’s 
early masters : 

All things uncomely and broken, all things worn and old 
The cry of a child in the roadway, the creak of a lumbering cart, 

Are wronging your image that blossoms a rose in the deeps of my heart.” 

3 The theme of this poem is the same as that of 'rhs Blue Bird, 
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Flower, the children come to rest awhile in a wild thyme snuggery, 
when they hear, 

the luscious fluttering 
Of flower-soft words that kiss and cling, 

And part again with sweet farewells. 

And rhyme and chime like fairy bells/' 

— the words, Shakespeare's : “I know a bank where the wild 
thyme blows " etc. A humorous scene tells us of the Hideous 
Hermit " — a Pecksniff of a spider — who is all tears for the grief he 
feels for his lost love whom he had loved '' with all the letters in 
the Chinese alphabet " From his clutches the children are rescued 
and led on to the Temple of the Smallest Flower by a glistening 
fairy-host led by Pease Blossom and Mustard Seed. Pease Blossom 
tells them how to dull, sceptical old folk “ the Smallest Flower is 
furled, and mute is the music of the world." Mustard seed asks 
them to imagine what the forest would look like if all the flowers 
that lit its thyme-bowers were turned to temples with many a pillared 
portal and domes that swelled to the sky. How foolish are those then 
who think that all must see the world alike and who scorn another 
creed ! One thing alone is constant here : 

‘‘ Love, that while all ages run 
Holds the wheeling ages in one 

Through a mazy forest of Beauty the poet takes us to the Ivory 
Gate of Sleep. With a fine skill old nursery rhymes are made to 
diversify the piece and minister to the poet's hidden purpose : 

“ Then we saw that the tunes of the world were one ; 

And the meter that guided the rhythmic sun 
Was at one, like the ebb and flow of the sea. 

With the tunes that we learned at our mother's knee." 

When the children are about to enter the Temple of the Smallest 
Flower a voice is heard like that of the mother of God singing to a 
little child the cradle-songs of Eternity and answering his questions 
while he basked in her smile : 

“ What does it take to make a rose, mother-mine ? 

The God that died to make it knows 
It takes the world's eternal wars. 

It takes the moon and all the stars. 

It takes the might of heaven and hell 
And the everlasting Love as well. 

Little child." 

The StatuCy a similar parable, tells us of a prince who could 
see but fragments and gleams of Ideal Loveliness in all things— in 
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waves and flowers and winds, in books and dreams, in paintings and 
in music, in strange eyes and passing faces — and would therefore wed 
only .the All-Beautiful. Wandering through his forests he is be- 
witched and kissed to death by the sculptured form of Anadyomene, 
the Queen of his dreams. 

(b) Noyes is not the only poet who flings away from Edmund 
Gosse’s or Miss SitwelFs general characterization of the modems. 
There is the entire flock of Irish poets ( whether you think of them 
strictly as (Georgians or no ) whose deep mysticism puts them in a 
class by themselves. And among others there are some who are 
occasionally, and even often, surprised by a mood far away from 
poets like Davies or Edmund Blunden. They can pass into a state 
of heightened consciousness similar to that serene and blessed mood 
in which 

“ We are laid asleep 
In body, and become a living soul : 

While with an eye made quiet by tlie power 
Of harmony, and the deep power of joy. 

We see into the life of things.” 

— a mood that lifts the veil from the hidden loveliness of the world. 
John Freeman’s Discovery commemorates such a moment of intuition. 
“ Now thou hast blessed me with a great pure bliss 
Shaking thy rainy light all over the earth,” 

In The Body he yearns for this inner light. Dreaming of 
woman’s beauty, the curves of whose form are like water, plunging 
to its pool, a falling spear of light, — “ Water falling golden from the 
sun but moonlike cool ” — whose “ blood lit her body with lamps of 
fire and made the flesh glow that like water gleamed cold ”, the poet 
slips from the dream of the seen to the unseen, to the contemplation 
of the eternal stream and flame of the Spirit : 

” If these eyes could see what these eyes have not seen — 
The inward vision clear — how should I look, for joy. 
Knowing that beauty’s self rose visible in the world 
Over age that darkens, and giiefs that destroy ? ” 

In a metaphysical passage, whose subtle and tenuous paradox is 
reminiscent of John Donne, J. C. Squire describes his vision of 
Beauty’s self.^ The Beauty of the physical world acts as mystagogue 
for leading the poet to a Higher, to what Shelley would call Intellec- 
tual Beauty,” 

1 Antinomies on a Railway Station : 

“ Beauty herself her spell has broke, 

••• 

That all things move yet all are still,” 
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To the primal end of her joumeyings, 

Her ultimate and constant pole.” 

It is not only in this poem that the poet feels “ a metaphysical 
arm ” tearing away the darkening pall cast by the bright phenomenal 
and lifting him above a Time-Space World into tbe realm of the 
Eternal. He gives us in Town an ecstatic glimpse of the Be- 
yond, echoing the experience to which the mystics of all lands bear 
testimony : 

“ The immortal feels for the immortal 
The eternal holds the eternal by the hand 
The last environing veil is lifted, 

And lost horizons float into our view.”^ 

This same strain of Neo-Platonic mysticism is heard in Walter de 
la Mare’s sonnet on Music : 

When music sounds, all that I was I am 
Ere to this haunt of brooding dust I came.” 

His is an unquenchable hunger for a lost Paradise. " A lucid 
watcher of the temporal and the eternal, a catcher of the mysteries 
that fly in every mood of existence,” he has moments when the 
Beauty at the heart of things seems to beckon him from moonbeam 
and star-sown sky, and betwixt breathing silences he hears voices 
whispering him, “ Seek ! Seek ! ” The poem, Voices, is one that the 
author of The Crescent Moon might have written or any of the 
ancient South Indian “Alwars” ( Vaishnava Saints). Tagorean, 
again, in its glancing lights of inner meaning, is The LampHghter. 
Sleeping Beauty is a Vciriant of Voices , — ^the poet here being the 
seeker and not the sought. 


V. 

The most prominent of the Irish mystic poets after Yeats and 
“ A. E.” is James H. Cousins.*^ An incorrigible worshipper of Beauty 

1 The last stanza of Starlight and of W. J. Turner’s Th^ Forest Bird, 

2 Born in Belfast in 1873, he has made India— except for his world tours — 
his home since 1915. His craftsmanship and sense of form he owes partly to the 
French strain in his bkxxi, and partly to his own genius and apprenticeship to the 
great masters of poetic technique. In metrical versatility and skill Dr. Cousins 
can challenge comparison with any now professing the craft of verse. His diction 
and phrasing are frequently reminiscent, without any hint of derivativeness, of 
Shelley, whom he loves most among English poets; and his artistry has a 
Tennysonian finish without the sophistication. With all this Cousins is effortless 
and writes only when he is mastered by song. His imagery is marked by a grand 
spaciousness, pillaging its elements from Irish, Greek, Indian and Japanese 
mythology, from travel and a strenuoasly assimilative mind. But his genius and 
spiritual intuition notwithstanding, he has been systematically neglected by the 
reigning critics of English poetry. 
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in Nature, he regards her service as only a means to get at the 
absolute Beauty beyond. His poetry may be described as a hand- 
shake between the Divine Logos and the temporal wojld.^ 

A Hymn to Hidden Loveliness gives the key to all that Cousins 
has written : 

“ Whose is that voice whose far sweet sound 
Within the soul moves strangely near. 

Calling and calling, yet is drowned 
In silence when I turn an ear ? 

Whose is that face whose instant sight 
Pales the moist evenings’ crimson sky 
With something clearer than the light, 

And yet eludes the swiftest eye ? 

Whose is that hand whose white cool fire 
Shakes the rapt body overmuch 
With pangs of infinite desire. 

Yet slips lieyond the keenest touch t 
Spirit of uLter Loveliness ! 

Thine is the voice, the face, the hand ; 

Thine is the all-compelling stress. 

And thine the swift shape-changing wand.” 

Tree Sacrifice embodies an original thought. A lofty tree’s top 
branches that had l^een shutting the snow-peaks from the poet’s eye 
are lopped off to his orders. No sooner is the thud of the branches 
heard than he feels a twinge of guilt “ to see that regal thing 
discrowned.” But another and a deeper voice in him, speaking for 
Nature, answers that those who do a tiling in response to a noble 
motive are pcirdoned, even were it to offend against Nature’s subtle 
laws in some unknown way. The motive ( aesthetic or ethical ) 
condones tlie en'or : 

“ Get thou and spend in Beauty’s cause. 

But leave with me the reckoning.” 

Nature has myriad forms of terror and beauty and is master of 
the simple power to sink a star or raise a sun. She is a sum of 
paradoxes : 

“ Who listens well, my flowers will find 
No less articulate than birds. 

1 Quotation is difficult, as practically the best part of his work for the last 
thirty years would have to be quoted by way of support. But an attempt at 
selection must include : 

Th?, GobJd ; Th: Fan ; Transient Beauty ; Morning Worship ; The Girdle ; 
d Sun Sparkle at Sea; Romance \ Trec-Sacrificc ; Life {tufo sonnets) ; Reaction’, 
Graven Images, 
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My rock is vocal as the wind. 

My silences are secret words. 

A myriad shapes, but one in soul, 

They come and go in shade and sun. 

My Beauty calls throughout the whole 
And all desire of me is one.’' 

Reaction ( written in 1929, at Hollywood ) expresses the poet’s 
revulsion from ' painted faces stalking trivial fame’ and the shameless 
flaunting of mouldering flesh and all the blase pursuit of pleasure. 
Retiring into the soul’s sanctuary, he asserts his loyalty to the 
purer flame within. Mr. Cousins is among those few European 
students of Ancient Indian art who have been able to penetrate into 
its spiritual core. He has interpreted Indian art with the insight of 
one who carries the spiritual heritage of that art in his blood ; and he 
has rendered homage to European art as well. In two beautiful 
stanzas of Graven Images he suggestively sums up man’s evolution 
through art. In the second of the two sonnets on Life} he laments 
that the spirit of the great artists from Praxiteles to Toscanni should 
be threatened with extinction by the bellicose instincts of men. 
There are again two fine sonnets on Paderewski, which suggest a 
comparison with Maurice Baring’s sonnets on Beethoven, Mozart and 
others. In translating the emotional effect of the music of great 
masters into pictures vivid enough to woo the painter’s art. Baring 
shows a decided superiority. How few are the poems that interpret 
nobly and justly — and what is rarer, in phrases that carefully dis- 
tinguish the effects — the genius of master-musicians ! It is so 
difficult at once to characterize and to achieve the grand style. 
When we read in Alfred Noyes' The Death of Chopin : 

“ What harmonious 
Glad triumphs of the world’s desire 
Where passion yearns to God, and burns 
Earth’s dross out with its own pure fire” 

do we not desiderate a finer characterization ? 

VI. 

Speculations about the Psyche that apprehends Beauty, about its 
origin, its character, its evanescence, its destiny after the dissolution of 
the body ; about the mystery of the thing that uses the intellect, the 
instincts, emotions and the sense of human fellowship as its servants ; 
recollections of the sudden illumination of the soul by Beauty — what one 
may call its theophany — and its long truancies, descriptions of its all 
perfect character, its living “ effluence ” even where it has departed 


1 Written in 1925. 
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from the face of things ; rapturous affirmations of its immortal charac- 
ter and gloomy denials thereof, and all moments between of the pendu- 
lum of faith — these form the theme of Masefield's sonnets/'^ The 
poet's philosophisings, when he attempts to trace the God in man 
to the Master Cell presiding over the million other cells of the body or 
grubs for the Spirit in the charnel-vaults of Matter, would not have 
been so amusingly idle had they come eighty years earlier. Pegasus 
is without wings so long as speculation keeps the saddle, but it does 
not always. Masefield is great when he describes the mysterium 
tremendum in Man and makes humanity one, in spite of race, 
colour and creed, which enables the mind of man not only to triumph 
over dangers and disasters, when tempests harry half the planet's girth 
and Death's seeds are scattered everywhere but create the wonderful 
fabrics of Science, Philosophy and Art, in which 

“ he can live again 
Eternal beauty's everlasting rose 
Which casts this world as shadow as it goes." 

It is the power that comprehends the skies 
''That, without moving, knows the joys of wings. 

The tiger's strength, the eagle's secrecy. 

And in the hovel can consort with kings. 

Or clothe a God with his own mystery." 

If the poet could but grasp this, " Joy with searing-iron would 
burn him wise." In the sonnet which closes with the triumphant 
declaration, " but we who breathe the air, are Gods ourselves, and 
touch everywhere, " he rings out paradoxes that mock the atheist, 
whose part he has played elsewhere. 

Interesting musings are interspersed. Is the perception of an all 
dissolving glory the sudden act of a moment — " the unfeeling mud 
stabbed by a ray cast by an unseen splendour's great advance " ? — Or 
is it a long and tardy growth, crumb by crumb, like the coral reef ? 
Again, does Beauty dwell in the mind, or in external objects ? 

There are quaint hypotheses about quickening planetary influen- 
ces on man's growing consciousness of Beauty. Masefield is not 
satisfied either with this more or less abstract homage to it, or with 
his fleeting glance at it in Dauber, He writes a lovely parable, King 
Cole, to show how Beauty (which sums up for him Knowledge, 
Imagination, Love and all other values) can transform the world. 
Marching to the King's flute, the people of the city think, 

1 These speculations closely recall cantos 41-56 of In Mmoriam. 

2 In Lollingdowns and other poems, with Sonnets. 
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We go to see 

Life, not the daily coil, but as it is 
Lived in its beauty in eternity. 

Above base aim, beyond our miseries ; 

Life that is speed and colour and bright bliss. 

And beauty seen and strained for, and possessed 
Even as a star forever in the breast.” 

VII. 

In The Testament of Beauty Bridges tries to show the place of 
Beauty in the whole economy of thought : how it is to figure in our 
religion ; by what steps the highest conceptions of it have grown up ; 
and at what points in the course of ‘emergent evolution' the sense of 
beauty has been markedly quickened in mankind. He thinks of a 
driving force that presses for ever upward thi'ough the atom, through 
the organism, and then through all human experience, sensuous, 
aesthetic, rational and spiritual. In this process beauty becomes, ever 
more and more, consciously valued, as well as perceived and ex- 
pressed^”. The poem is a synthesis of science, philosophy, religion and 
poetry. In its progress it glances at modern physics, biology, psycho- 
logy, historical periods 'and epochs of culture, 'dt diverse arts and art 
history, besides embodying more than half a century of reflection and 
experience. 

Georgian poetry keeps philosophy at arm's length. It refuses to 
concern itself with the problem of a Divine Intelligence behind 
phenomena. No contemporary poet, except Bridges, seeks or has 
sought to harmonize into a system the scattered fragments of modem 
thought in science, philosophy and religion. In The Testament^ 
Bridges, like Milton, Wordsworth, Browning or 'fennyson, is con- 
cerned with the welfare of the soul ; though he does not employ for 
his purpose the trappings of the literary epic, or of allegorical 
machinery or the framework of spiritual autobiography. 

In In Memoriam Tennyson wrestled with scientific doubt and 
sought to re^establish on a firmer basis Faith that reeled under the 
hammer-strokes of evolutionary biology. To Bridges, however, this 
conflict between Science and Religion does not exist, for he writes in 
an age that is aware of the boundary lines and the respective limita- 
tions of the two. Tennyson was faced by the antithesis of sense and 
soul, and he sought to ‘shadow forth' sense at war with soul. But to 

1 Oliver Elton: Rohzri Bridges and The Testament of Beaby. The argument 
is given in the writer’s article on Religion in Contemporary Poetry in The Scholar 
Annual for 1933. 
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Bridge, as to Browning, Spirit arid FlesK, sensfe and soul, ate aspects 
of ari indivisible unity : 

Let us not always say 

'' Spite of this flesh today 

I strove, made head, gained ground upon the whole ! 

As the bird wings and sings 

Let us cry “ All good things 

Are ours, nor soul helps flesh more now, than flesh 

helps soul ! 

Bridges regards Beauty as subsuming all other values. 

Every page of The Testament bears witness to the poet’s lively 
interest in the modern world, its inventions and curiosities, — aero- 
planes, the wireless, the latest discoveries in Mesopotamia, the newest 
types of agricultural machinery, the post-War undergraduate, 
Freudism — and there is a whole book upon the subject of sex. The poet 
brings to all these a free speculative spirit ; and his considered views on 
all are those of one who knows the strength and weakness of the two 
ages, the Victorian and the Post-War Modem, which were his. 
He bridges the ages by means of a philosophic independence and 
wisdom that refused to swallow the catchwords of the hour. He 
rises equally above Victorian conventionalism and modern carpe dkm 
and deification of complexes. 

Tradition and Experiment are blended in equal degree not only 
in respect of theme and outlook but also in that of the metre he has 
adopted, which reconciles the utmost freedom with the rhythmic 
pattern calculated to induce expectancy in the reader. The same 
stamp of individuality is seen in the diction and in the magic phrases 
carrying appeal to the scholarly imagination or throwing open vistas 
in the mind. The poem is incrusted with metaphorical expressions 
that evoke pictures in the mind. “ The brave buds of March drinking 
the valiance of the sun’s steepening rays ” ; pink bunches spreading 
their gold hearts to the sun ; ” “ October’s flaming hues surcharging 
the brooding hours, till passionate soul and sense blend in a rich 
reverie with the dying year ” ; — illustrate the golden insets. Though 
there are several passages not subdued by poetic power, it is inlaid, 
like a piece of marquetry, with clusters of lovely nature-painting, 
epic similes, illustrations and obiter dicta, all diversified by ‘ mo- 
ments ’ from the tapestry of cultural epochs. 


VIII 

Every poet, ancient, mediaeval or modem, seeks to communicate 
his experience of life and his response to the murmurs of things, in 
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words that blend melody with suggestion. As beauty enters into 
his form, so should it, in some way, run like a living chord 
through his matter. The character of the things he sings about may, 
and ought to, vary accoi ding to the character of the age or epoch of 
culture and civilization, which is his milieu or of which he is the 
exponent. His art and theme would vary according to his genius ; the 
degree in which he accepts, or reacts against, tradition will depend 
upon his temper ; but whatever the poet’s genius and temper, a 
radio-active element, in the shape of beauty, must animate the soul 
and body of his writing in some form or other. We have seen the 
play of this element in the work of contemporary poets of all schools, 
in the adherents of tradition as well as in those who are tally-hoing 
after new literary fashions and fads. 

R. Sadasiva Aiyar. 



SOME ASPECTS OF TRAGEDY. 


Definitions are rarely satisfactory. It is difficult to write a fully 
comprehensive definition without being clumsy. But for all practical 
purposes we know that Tragedy is a conflict between two opposing 
forces ensuing in the destruction of the party with which the audience 
sympathises. Bearing this definition in mind if we trace the history 
of Tragedy in its various periods we shall find that our conception of 
Tragedy is intimately connected with our attitude towards natural 
phenomena, science, superstitions and social organizations. 

I 

In the ancient literatures of the world Tragedy was conceived as 
a conflict between Fate and Man. In the early stages of civilization 
when science had made very little progress natural phenomena were 
magnified to the position of demi-gods who inspired awe and fear in 
the minds of the people. Vedic and Scandinavian gods were thus 
conceived. Aruna was the god of dawn. Indra was the god of 
thunder who sent forth his lightnings and thunder and fought the 
demon of drought and inclement weather. The Scandinavian gods 
and their fights, like the Vedic gods and their fights, are personifications 
of natural phenomena. The killing of Balder, the Norse god of light, 
by Loki, the god of evil, is a Sun-myth — the slaughter of the 
luminary by the malevolent powers of winter. 

The Greek gods also were personifications of these natural 
phenomena and of the awe and fear produced in the mind of man. 
The struggle of the early man against his adverse environment and 
the cruel, untamed and unconquered elements made a great impres- 
sion upon all creative writers with imagination. These adverse 
circumstances, these destructive elements, the Greeks called Fate or 
Nemesis — the goddess of vengeance. The Greeks were intensely 
superstitious in their dread of Nemesis, and thus in all their tragedies 
this idea of Nemesis or Fate overtaking a man plays a very important 
part. In a Greek tragedy the source of tragedy is not jealousy as 
in Othello, or irresolution as in Hamlet. Character does not play 
a very important part in a Greek tragedy. It is not a conflict bet- 
ween character and character or between two aspects of the same 
mind as in Hamlet and Macbeth but a conflict between Man and 
Fate — Fate pursuing a man pr even a family for an act of pride. 
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presumption or an ancestral crime. This idea of Fate determining 
the destiny alike of men and gods is the prevailing note of Greek 
tragedy. Self-respect demanded that men should accept the decrees 
of Fate without protest. Thus to the Greek mind man stood alone 
and unaided in the world, fighting against adverse circumstances 
and surroundings of weather, superstition and ignorance. Like most 
men of his generation Aeschylus, tlie first of the great Greek drama- 
tists, grew up obsessed with the conviction of the impossibility of 
escape from the Fates and Furies that pursue the steps of men. As 
is proper in the early stages of civilization tliere is no love interest in 
the plays of Aeschylus. He is interested in elemental forces like 
Fate, Fear, Justice and Revenge. In his play Agamemnon the 
Greek Prince is compelled to sacrifice his daughter for the general 
good. But this evokes hatred in the mind of Clytemnestra, his wife. 
She is the minister of Fate, the minister of Justice, the typical Fury 
of the Greeks. 

Clytemnestra says : — 

Aye ; call not this deed mine. Thou seest here 
No wife of Agamemnon, mortal clay. 

But an avenging spirit sent from heaven, 

To wreak God’s vengeance on a guilty line. 

It is obvious that this is not a tragedy of character as We find in 
the plays of Shakespeare. The tragedy is due to the dual workings 
of Nemesis and the ancestral curse. 

King Oedipus of Sophocles is also a typical Greek tragedy 
fate. It was prophesied — we can almost say decreed — that Oedipus 
would murder his father and marry his own mother. The inexbrable 
fate brings about this tragedy when young Oedipus kills his oWn 
father Laius and marries his own mother Jocasta, Queen of Thebes. 
When Oedipus discovers his own crime he puts out his eyes arid 
Jocasta hangs herself. This is not a tragedy of character but of Fate — 
the inscrutable workings of Nemesis. The tragedy is not the result 
of any flaw in the character of Oedipus. We see some development 
in the art of tragedy, for there is far greater humanity in Sophocles’s 
tragedies than can be found in Aeschylus, but eVen in Sophocles meri 
remain ‘‘ the playthings of the gods.” 

Euripides, the youngest of the Greek tragic draiihatists, is a link 
between the pure Tragedy of fate arid the Shake^arean Tragedy <i!f 
character. He cliose men and women, not gods, for Ihis liVamatte 
personae. There is acute analysis of character in EuripiAes. ftofes- 
^r Gilbert Murray calls him “the cla^ic Ibsbn” becau^ of tife 
complete understanding of women, iffis Med^a is a ti'rigedy ‘off 
character iid sitriation. Jason grows Woaiy of his ^rcere^s-Wife 
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Medea who had helped him in getting the golden fleece. He wants 
to marry the daughter of the King of Corinth. Medea becomes 
jealous and decides to murder her rival and then her own children. 
The moral is that ingratitude should be punished. Punishment 
follpws sin. Wrong leads to disaster. 

But even in Medea character is not destiny as in Shakespeare. 
Here the important idea is the moral idea of gratitude. Here it is 
Fate which overtakes the wrong-doer. But in Shakespeare Hamlet is 
innocent, Othello is innocent, Lear has committed no crime. Still all 
of them suffer not because Fate pursues them but because they have 
some weakness or defect in their nature. 

Thus on the whole the Greek tragedy gives us an impression 
of a tragic conflict between man and the inscrutable, unknown forces 
called Fate or Nemesis. 

“ As flies to wanton boys, are we to the gods ; 

They kill us for their sport.*' 

U 

Nearly two thousand years later we come to the Elizabethan 
age — the greatest age of the drama in the history of world literature 
since the age of Pericles and the Greek dramatists. Science and 
civilization had advanced and the natural phenomena had ceased to 
inspire a superstitious fear. Instead of gods and demi-gods ruling 
the world like wanton boys we have one Supreme Being directing the 
affairs of the Universe. After the Renaissance man is interested not 
merely in Fate and its vagaries but in Man and his character. After 
the discovery of America and the defeat of the Spanish Armada Man 
is no longer looked upon as a helpless creature fighting heroically 
but helplessly against inscrutable and relentless Fate. Hamlet ex- 
presses the Renaissance ideal when he says “ What a piece of work is 
Man ! how noble in reason ! how infinite in faculty ! in form and 
moving how express and admirable ! in action how like an angel ! in 
apprehension how like a god ! the beauty of the world ! the paragon of 
animals !" 

Thus in Shakespearean tragedies man is no longer a mere play- 
thing of the jealous and warring gods. If there is a tragic conflict it is 
between man and man, between character and character, between two 
aspects of the same character. Thus we can say that in a Shakespear- 
ean tragedy ‘‘ character is destiny," or as Bradley puts it the centre of 
fee tragedy lies in action issuing from character or in character 
issuing in action." In Shakespeare the main source of the tragic 
deeds is character. This does not mean that there is no element of 
Fate in.,a Shak^pearean tragedy. Fate plays a minor part in the tragedy 
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of the period, although the idea of fate is not altogether absent. 
Romeo never received the friar’s message about the potion, Edgar 
arrived too late to save Cordelia, Desdemona dropped her handkerchief 
at a critical moment. These are some of the instances of the inter- 
vention of Fate in the tragic affairs of men in Shakespearean tragedies. 
But in spite of these instances of Fate as a tragic factor Shakespeare 
gives us an impression that the final result would have been the same 
even if Fate had not intervened and that the tragedy is due to charac- 
ter and not fate. Hamlet is the tragedy of an inward conflict, the 
tragedy of a moral nature in conflict with his coarse, vulgar and 
superstitious surroundings. Othello is purely a tragedy of character 
— simple, credulous, magnanimous husband duped by a villain. 
Macbeth is a tragedy of an ambitious character. The supernatural 
element is introduced to emphasise Macbeth’s ambitions and guilty 
character. Banquo is free from it. King Lear is the tragedy of a 
vain old foolish king who gives up his authority for the sake of his 
whim although he is morally incapable of resigning his power. Thus 
in all the great tragedies of Shakespeare, although the element of Fate 
or Destiny is not absent, the principal source of tragedy is character 
and not Fate. 


Ill 

The next great age of the drama is the Twentieth Century. 
When we come to the modern period Science and the scientific 
outlook on life have developed so much that the idea of Fate 
altogether disappears from the conception of a tragedy. The modern 
age is too scientific to believe in the stars guiding the affairs of men. 
Civilization has become too complex and too mechanical to remain 
human and personal. Modern great writers like Galsworthy, Shaw, 
Masefield and others see tragedy in the fact that the modern social or- 
ganization is too mechanical, too impersonal and too relentless to pro- 
tect individuals, who are misfits in modern life. They say that we — 
as members of the social organization — commit unpardonable crimes 
under the impulse of the “ herd spirit ” against those individuals who 
from weakness or some personal idiosyncrasy, do not fit into the 
standardised and almost mechanical requirements of our social and 
industrial system. Galsworthy himself described this attitude in a 
letter to his American friend who had criticized his play Justice 
The author wrote “ The play is a picture of the human herd’s atti- 
tude toward an offending member — heads down, horns pointed — and 
of its blind trampling of him out. ‘ Justice ’ is a machine that, when 

some one has once given it the starting push, rolls on of itself 

In The Silver Box ” the poor creatures Mr. and Mrs. Jones are set 
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against the power of organised institutions and their struggle ends in 
inevitable disaster. Here the character is not the essence of the 
tragedy. No one is guilty of any particular villainy. But the 
individual comes in conflict with the machinery of the law, and in the 
end we get an overpowering sense of the inequalities of modem life 
and of the inadequacy of our social machinery. As the magistrate 
says, Jones and his class are a Nuisance to the Community. “ Strife” 
deals with the conflict between capitalism and labour. Justice is 
Galsworthy’s indictment of the relentless machinery of law. In “ The 
Escape ” we have the same autlior’s favourite theme of the clash 
between the individual and the modern machinery for the administra- 
tion of justice. Captain Matt Denant in trying to save a girl in the 
Hyde Park finds himself a victim of law. After various attempts at 
escape he gives the game up. Galsworthy is not the only modem 
dramatist who has conceived tragedy in this new light. Bernard 
Shaw’s Saint Joan also is a tragedy of a conflict between Joan the 
individual and the relentless, ruthless, and unimaginative machinery of 
the Roman Catholic Church and the feudal organization of the Middle 
Ages. In one sense Saint Joan is a tragedy of character as in 
Shakespeare. But Shaw has pointed out that this is not a conflict 
between one individual and another individual or a group of individuals 
but a conflict between one individual and the organised selfishness and 
the instinct for self-preservation of the society. He points out in 
the Epilogue and also in the Preface that if a Joan were to appear 
now we would treat her in the same way. Nan’s outcry, in Mase- 
field’s The Tragedy of Man, “ They be all against me ! The ’ole 
world be against me ”, expresses veiy well the tragic conflict in a 
modem tragedy. 

Thus we see that in the Twentietlr Century tragedy results not 
from a Man’s conflict with Fate, nor from a conflict with another 
character, but from a man’s conflict with the soulless machine of 
the social organization. 


D. A. Dhruva. 
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It is notable how Irishmen are eminent among living writers of 
English. To assert that Mr. Yeats, Mr. Shaw, and Mr. James Joyce 
are, in their respective departments, the greatest British writers 
living, might not be true, but it would be an arguable proposition, 
and one with strong arguments to support it. Mr. Shaw and Mr. 
Yeats are now respectable and established figures, but Mr. Joyce is 
not so generally admired, and is rather the idol of a highbrow few. 
This is not surprising, for his early works, though meritorious, are not 
astonishing; his magnum opus is banned and inaccessible; and his 
latest efforts are largely unintelligible. His development has been al- 
most continuously from the traditional and normal to the advanced 
and individual. His latest work seems to illustrate a tendency going 
on in modern literature, a tendency which is working towards a 
completely new sort of literature, but one in which the possibility and 
desirability of success are both doubtful. 

Mr. Joyce is now about fifty years old. No one who has read 
his books denies his very extensive learning and great intellectual 
power. The merit of his earlier and less unusual works is more than 
enough to justify one in taking his later efforts seriously, and inquir- 
ing into their significance; and the question ‘What is likely to be the 
outcome of these new developments?' is of great interest. 

His first work of any importance was Chamber Music, a volume 
of poetry published in 1907. I’he verse in this is very musical, some 
of it is charming poetry, and as a whole it is reminiscent of minor 
Elizabethan lyric and entirely in the Imglish poetical tradition. In 
1914 Dubliners was published, though it had been ready ten years 
earlier. It is a book of short stories, written in the French tradition 
of Flaubert and Dc Maupassant, tliough with a rather more eloquent 
rhythm and sympathetic emotion than is usual with them. It con- 
tains, in The Dead, one of tlie best short stories of this century. In 
it he begins what he has not given up, the practice of introducing real 
places and people by name. This, though not scandalous, was chiefly 
responsible for the delay in publication. The book shews power of 
Style, power of psychological analysis, particularly of emotion, and a 
rather meticulous realism ; but it shews no sign of the direction these 
qualities were to take in his later writings. Here he is primarily a 
realist of the French school, and perhaps nearer to George Moore in 
Esther Waters, tlian to anyone else. 
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The same qualities appear, but with a difference, in the largely 
autobiographical A Portrait of the ArHst as a Yotmg Man ( 191G). 
It is the story of the life of Stephen Dedalus from his earliest infant 
recollections to his final break with the Roman Catholic church and the 
priesthood for which he had been intended. I'he outline of the story 
is the same as that of the author’s life, and many if not all of the 
details must be the same also. The difference between this and Duh 
liners is partly in the impression it gives thcit the author has now set 
his feet firmly on the path he intends to tread, and partly in the fact 
that he is now directing his gifts not only towards a subject, 
himself, with which he is very intimately acquainted, but also to the 
treatment of the emotional workines of adolescence and youth, with 
which he had already hinted his competence to deal. A Portrait oj 
the Artist is certainly the best of those novels, describing the childhood 
and youth of an unusual young man, which were frequent and esteem- 
ed in the pre-war years of the present century. 

In A Portrait of the Artist Mr. Joyce’s achievement was to call 
poetry to the aid of psychology. Most other realists, however 
masterly their command of style, have, even in their highest flights, 
had description and statement as their objects. In A Portrait some- 
thing of another method, the method of much poetry, can be seen. 
The attempt is not so much to describe or state, or to convey, as to 
evoke or give ( rather in the sense in which things are said to be given 
in perception ) the knowledge of mind which the author wishes his 
reader to acquire. The quotations which follow illustrate this. 

“ His fellowstudent’s rude humour ran like a gUvSt through the 
cloister of Stephen’s mind, shaking into gay life limp priestly 
vestments that hung upon the walls, setting them to sway and 
caper in a sabbath of misrule. The forms of the community 
emerged from the gustblown vestments, the dean of studies, the 
portly florid bursar with his cap of grey hair, the president, the 
little priest with feathery hair who wrote devout verses, the squat 
peasant form of the professor of economics, the tall form of the 
young professor of mental science discussing on the landing a 
case of conscience with his class like a giraffe cropping high 
leafage among a herd of antelopes, the grave troubled prefect of 
the sodality, the plump roundheaded professor of Italian with his 
rogue’s eyes. They came ambling and stumbling, tumbling 
and capering, kilting their gowns for leap-frog, holding one 
another back, shaken with deep false laughter, smacking one 
another behind and laughing at their rude malice, calling to one 
another by familiar nicknames, protesting with sudden dignity 
at some rough usage, whispering two and two behind their 
hands.” 
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“ And yet he felt that, however he might revile and mock her 
image, his anger was also a form of homage. He had left the 
classroom in disdain that was not wholly sincere, feeling that 
perhaps the secret of her race lay behind those dark eyes upon 
which her long lashes flung a quick shadow. He had told 
himself bitterly as he walked through the streets that she was a 
figure of the womanhood of her country, a batlike soul waking 
to the consciousness of itself in darkness and secrecy and lone- 
liness, tarrying a while, loveless and sinless, with her mild lover 
and leaving him to whisper her innocent transgressions in the 
latticed ear of a priest. His anger against her found vent in 
coarse railing at her paramour, whose name and voice and 
features offended his baffled pride : a priested peasant, with a 
brother a policeman in Dublin and a brother a potboy in Moy- 
cullen. To him .she would unveil her soul’s shy nakedness 
to one who was but schooled in the discharging of a formal rite 
rather than to him. a priest of the eternal imagination, trans- 
muting the daily bread of experience into the radiant body of 
everlasting life. 

The radiant image of the Eucharist united again in an instant 
bitter and despairing thoughts, their cries rising unbroken in a 
hymn of thanksgiving. 

Our broken cries and mournf ul lays 
Rise in one eucharistic hymn 

Are you not weary of ardent ways ? 

While sacrificing hands upraise 

The chalice flowing to the brim. 

Tell me no more of enchanted days.'' 

In the first passage Mr. Joyce is not merely describing the 
thoughts that pass through his hero’s mind, when his neighbour's 
joke comes suddenly upon him as he dreams away a mathematics 
lecture ; he is also trying to evoke in the reader's mind a similar 
confusion of imagery and thought. In the second also there are 
parts obviously intended to suggest rather than to describe. Although 
it tells the thoughts that passed through Stephen's mind, it also, 
metaphorically, so to speak, symbolizes his state of mind, and tries to 
evoke, if not a similar state, at least a sympathetic mood in the reader. 

The autobiographical nature of A Portrait of the Artist is of use 
to the author, whose objectivity was already strong : it made it easy 
for him to be sympathetic, while remaining unsentimental ; and that 
sympathy probably encouraged him to unleash “ the spaniels of the 
imagination " and to risk giving play to eloquence and rhythm in his 
style. The style shews some slight adaptation to the age of the hero 



JAMES JOYCE AND THE FUTURE OF LITERATURE 


29 


a sthe book progresses — it begins with baby-talk, to express the child’s 
earliest consciousness, and ends with a passage of poetic prose as, 
rather self-conscious, Stephen Dedalus stands on the threshold of 
manhood, half afraid of the world, and half eager for it. Here, 
Mr. Joyce tries to give the mind of his character as well as to describe 
it ; and he meets with a fair measure of success, although, partly from 
the greater difficulty of what he is trying to do, and partly because he 
has not yet developed a technique for his purpose, A Portrait of the 
Artist is less agreeable reading than Dublimrs. Bui there is more to 
be got from it by taking thought. In Wordsworth’s earlier poems 
one feels his reactions to Nature are already established, even without 
the confirmation of the Ode and Tintcrn Ahhcy ; but his power to 
describe those feelings is not yet developed — he has not yet found his 
technique. The same is true of Mr. Joyce. Like Wordsworth, he 
wishes to express what is not readily expressible in the linguistic 
convention of his time. At first, like Wordsworth, his subject develops 
as his power to express it increases ; but, after a time, Wordsworth’s 
subject ceased to develop, while Mr. Joyce’s has not ceased yet. 
Wordsworth’s subject was, we may say, his experience in the presence 
of Nature, and its implications ; Mr. Joyce’s is the emotional rational 
complex of individual human minds. In one sense, it is not new: 
many poets, and esiDecially Shakespeare and Donne, have dealt with 
it ; but not in the same way. It was only a part of Shakespeare’s 
cosmic vision, who presents his emotions rather by the dramatic 
stimulation of sympathetic emotion in his audience tlian by the mere 
presentation of emotional states in his characters. Mr. Joyce does at 
times shew sympathy, but he is not concerned to evoke it in his 
readers, n{)r does he often do so : he cannot be read uncritically, even 
when he seems to be cairying one away. This is due to his non- 
dramatic method, his more limited purpose, and his intensely detailed 
view of life, rather than to any incapacity for the expression of 
emotion-or emotional expression. 

In Olysses (1922) he evolved a method which, though in many 
ways open to objection, suited what he was trying to do. Here he 
shews his kinship with, if not exactly resemblance to Shakespeare and 
Donne. He has variety of approach, intensity of imagination, and 
illumination of phrase. He has the same power as they of holding 
both emotion and reason, subjective and objective, in balanced 
prominence. But he is often guilty of a fault which Donne never, 
and Shakespeare only in his universal humanity, shews — he is not 
merely obscure, but his meaning, one feels, is incapable of discovery. 
It is true that certain people have held that the meaning of Protestant 
in Herrick’s Bid Me to Live is unknown, and that that is the glpry of 
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the poem — but they are wrong, for even if it be admitted that the 
meaning is not expressible in other words, it can be felt and under- 
stood without them. Mr. Joyce’s meaning in some parts of Ulysses, 
even though re-reading often brings light into darkness, can neither be 
felt nor understood, except ( in charity let it be said ) by himself. 

Ulysses attempts to represent fully the life of a Dublin Jew, 
an advertisement canvasser, during the twenty-four hours of June 
16th, 1904. This, described thus simply, is the usual impossible 
intention of the ' realist ’, but, though no other has so nearly ap- 
proached that ideal, Mr. Joyce is far from being a ‘ realist ’. He does 
not believe it theoretically possible, or practically approachable, to 
describe the whole of human life directly in words. The realist is 
inclined to think of life as limited to what words can directly express, 
and shews his originality, not in the description of what was thought 
indescribable, but in the description of what is not usually described. 
This is why realist and indecent so often go together. In Ulysses 
Mr. Joyce falls short, in mentioning the unmentionable, of Rabelais 
only ; but this is not caused by his realism. It is due to his belief 
that '' the mind of the artist should be arrested and raised above 
desire and loathing”. Whatever he feels germane to his artistic 
purpose, of that he freely makes use. His effort is to represent ( or 
imitate, or express ) human life through individuals, not by recording 
it all, but by selection, artistic and impersonal; and he carries 
impersonality so far that all characteristics of humanity are equally 
valid for his purpose. The unmentionable has no larger place in 
Ulysses than in life, and he is right when he presumes that he cannot 
do without it if he is to carry out his intentions. Some think that 
therefore his intentions are wrong ; and some do not think so. 

If Ulysses is a stage in its author s development, as it obviously 
is, then its realism is an accident not essential to that development, 
which is altogether away from realism. That Mr. Joyce should have 
tried to imitate, with unusual completeness, twenty-four hours of a 
man’s life, and included much which other writers would have left 
out, does not make the work realistic. Ulysses is, in fact, a very 
artificial product. In construction it is not only modelled on, but 
reflects in considerable detail the Odyssey of Homer, to which its 
episodes distortedly correspond, and many of its characters and its 
incidents. To each episode he has further appropriated an organ, an 
art, a colour, a symbol, and a technique, according to Mr. Stuart 
Gilbert’s analysis. This book,* which has Mr. Joyce’s approval, seems 
to read more in the work than is there, and to systematize in an 

* James Jccfcds Ulysses, by Stuart Gilbert. ( 1930 ) 
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impossible way ; but even allowing for a considerable amount of 
extravagance and ingenuity in the interpretation, there can be no 
doubt that the symbols, colours, and arts are harped upon in a very 
striking way, and often become what seems an unnecessary cause of 
obscurity. This cross-word-puzzle intention, which runs through the 
whole book, is of no direct advantage to the reader, and very often 
might be put in ‘ just to make it harder But I think it had its use 
for the author. Just as the necessity of struggling with a difficult 
form has often been of great value to a poet, so the following of the 
Odyssey may have done more for Ulysses than shews on the surface. 
It has been said that painting and sculpture have an advantage over 
literature in the soothing and restful effect that the exercise of manual 
dexterity has on the mind. In modem life detective stories and 
cross- word-puzzles often supply a similar need. Perhaps this often 
misplaced Joycean ingenuity may have helped considerably in the 
composition of a very long and complicated work, and acted as a clue 
through a maze between the parts of which there is often no more 
apparent connection than between the desultory facts of everyday 
experience. Since, also, symbolism is a characteristic part of his 
method, emphasis on it is not surprising. Ulysses tells a story, but is 
in no way dramatic, and the possible dramatic implications of the 
story are hidden by the way of telling. I'he correspondence with the 
Odyssey may act as a framework which supported and strengthened 
the mass while it was setting and hardening. 

The three main characters in Ulysses are Leopold Bloom (Ulysses), 
his wife Marion (Penelope), and Stephen Dedalus (Telemachus), tlae 
autobiographical hero of A Portraif of the Ariist. First tlie morning 
occupations of Stephen and Bloom are described. Stephen rises, 
watches a friend bathe, breakfasts. Bloom rises, breakfasts. During 
the day Stephen teaches in a school, walks by the sea-shore, has a 
literary discussion in a publichouse, and joins in a drinking-bout with 
some medical students in a maternity hospital. Bloom goes out on 
his rounds, attends a funeral, visits one or two publichouses, also goes 
to the sea-shore, and, going to the hospital to inquire for a friend who 
is in labour there, joins Stephen and the medical students. Bloom, 
rather drunk, Stephen, very drunk, and a few medical students, drunk, 
visit the brothel district, and, after some adventures. Bloom and 
Stephen return to Bloom's house. Stephen goes to sleep there, and 
Bloom conveys to his wife, who approves of it, the idea that Stephen 
should lodge with them. The last forty-one pages are occupied 
with the train of thought which this starts in her mind as she is going 
to sleep : when she falls asleep Ulysses ends. 

These are not extraordinary events. Wliat is extraordinary is 
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the wealth of detail, especially mental detail, with which they are 
given. Not all the thoughts, but the large number necessary to 
communicate the rational-emotional complexes of the main characters 
are told. This mass of detail is made all the more complicated by 
great freedom of reference and allusion to both mental and physical 
events, past, present, and future. Some are even to things told in 
Dubliners and A Portrait of the Artist. And as BloonVs mind is full 
of miscellaneous information and inquiry, while Stephen s has much 
out-of-the-way erudition mixed with a strange violence of emotion, it 
is exceedingly hard to keep track of it all. 

Mr. Joyce’s varied career is partly responsible for this. Brought 
up and trained with the intention that he should enter the Society of 
Jesus, for which he was considered a most promising candidate, he 
revolted against the church, but not before he had learned enormously 
from his Jesuit education. He has been a teacher of languages, the 
manager of a picture-house, a medical student in Paris, and a 
wanderer through Europe •, and his mind contains nearly such a farrago 
of learning as Robert Burton’s. In spite of all this, the peculicir and 
indescribable atmosphere of Dublin’s Bohemia has left its mark on 
him. He is always a Dubliner. All his miscellaneous learning, and 
all his ‘ peculiar and extensive ’ knowledge of the city of Dublin he 
has pressed into service in Ifiysses, the annotation of which is going 
to offer a Herculean labour to some future scholar. 

His method of reference is often very ditiicult, for it is reference 
sub specie individuae mentis] it does not come directly, but in its 
place as part of the consciousness of the character with whom he is 
dealing. This is most noticeable with the very literary content of 
Stephen’s mind. 

He continually presents mental and physical events so mixed up 
that they cannot be immediately distinguished, and sometimes cannot 
be distinguished at all ; and the physical events are either presented 
through the minds of his characters, or when they are narrated, 
usually disguised by one of the highly stylized narrative forms which he 
uses. One episode is told in terms of the most fantastic exaggera- 
tion, another is in the language of the woman’s column in a provin- 
cial daily newspaper, and a third is in a series of parodies of English 
style of many successive periods. One common method of his has 
been called “ interior monologue He himself has said that this is 
derived from Les Lauriers sont Coupes, (1887), by M. Edouard 
Dujardin, but since it consists in giving both external and internal 
events as they pass through one person’s mind, there is really nothing 
remarkably new about the idea. What is new is the deliberate 
confusion between them. Mr. Joyce does not try to interpret the minds 
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of his characters to his reader, but to give them in process of working. 
What makes much of Ulysses obscure is this very confusion of sub- 
jective and objective, of conscious and subconscious, which is 
rationalized and analysed away, for the sake of clarity, by the psycho- 
logical novelist, even if he means it to be interpreted into confusion 
again by the reader. We are so used to simplifying the mental work- 
ings of ourselves and others into something rationally intelligible, that 
when they are presented to us in something like their native inco- 
herence, we do not easily understand them. And if we are not ready 
enough to make this simplification, language often forces it upon us, 
even in poetry, although poetry does succeed wonderfully in expressing 
emotions and mental states by means of rhythm, association, and 
evocative language generally. Poetry has not, however, done much 
to express those petty emotions which are too little and mean to have 
the character and force that call for poetic expression, and which 
scientific treatment falsifies by clarifying. Mr. Joyce tries, like the 
poet, to develop his meaning fully by means of poetic metliods, but 
he applies them not only to the unpleasant, which is not new, but to 
the petty, mean, and sordid, which is. There are nobility and higher 
poetic qualities in Ulysses, but as he tries to keep much the same 
proportion as human life, and makes his artistic selection similarly 
proportionate, they are not very frequent. He also carries the poetic 
method to extremes which even poets rarely use. With most poets, 
even with Shelley, one feels that an effort has been made to give the 
words a rational meaning, even when the evocation is plainly the 
more important pcirt of the effect on the reader, but Mr. Joyce often 
produces what is completely meaningless, and seems to be depending 
entirely on evocation to produce his effect. 

I quote four passages from Ulysses in illustration. 

He saved men from drowning and you shake at a cm's 
yelping .... Would you do what he did ? A boat would be 
near, a lifebuoy. Naturlich, put there for you— would you or 
would you not ? The man that was drowned nine days ago off 
Maiden’s rock. They are waiting for him now. The trutli 
spit it out. 1 would want to. I would try. I am not a strong- 
swimmer. Water cold soft. When 1 put my face into the basin 
at Clongowes'^ Can’t see, who’s behind me? Out quickly 
quickly. Do you see the tide flowing quickly in on all sides 
sheeting the lows of sand quickly, shellcocoacoloured ? If I had 
land under my feet. I want his life still to be his, mine to be 
mine. A drowning man. His human eyes scream to me out of 
horror of his death. I . . . with him together drown ... I could 

* His school. 
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not save her. Waters : bitter death : lost.’" (Stephen meditating 
by the sea.) 

— I am just taking the names, Hynes said below his breath. 
What is your Christian name ? Fm not sure. 

— L, Mr. Bloom said, L for Leopold. And you might put 
down McCoy s name too. He asked me to. 

— Charley, Hynes said writing. I know. He was on the 
Freeman once. So he was before he got the job in the morgue 
under Louis Byrne. Good idea a postmortem for doctors. Find 
out what they imagine they know. He died of a Tuesday. Got 
the run. Levanted with the cash of a few ads. Charley, you’re 
my darling. That was why he asked me to. O well, does no 
harm. I saw to that McCoy. Thanks, old chap : much obliged. 
Leave him under an obligation. Costs nothing.” (Bloom at die 
funeral.) 

Bronze by gold heard the hoof irons, steelyringing 

Imperthnthn thnthnthn. 

Chips, picking chips off rocky thumbnail, chips. 

Horrid ! And gold flushed more. 

A husky fifenote blew. 

Blew. Blue bloom is on the 

Gold pinnacled hair 

A jumping rose on satiny breasts of satin, rose of Castille. 

Trilling, trilling : Idolores. 

Peep ! Who’s in the peepofgold ? 

Tink called to bronze in pity. 

And a call pure long and throbbing. Longindying call. 

Decoy. Soft word. But look ! The bright stars fade. O rose. 

Notes chirruping answer. Castille. The morn is breaking. 

Jingle jingle jaunted jingling. 

Coin rang. Clock clacked.” 

(Opening of 11th episode. Two barmaids watching 
the Viceregal procession from a publichouse. ) 

" What did Bloom do ? 

He extinguished the candle by a sharp expiration of breath 
upon its flame, drew two spoonseat deal chairs to the hearth- 
stone, one for Stephen with its back to the area window, the 
other for himself when necessary, knelt on one knee, composed 
in the grate a pyre of crosslaid resintipped sticks and various 
coloured papers and irregular polygons of best Abram coal at 
twentyone shillings a ton from. Messrs Flower and M’Donald of 
14 D’Olier street, kindled it at three projecting points of paper 
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with one ignited luci^er match, thereby releasing the potential 
energy contained in the fuel by allowing its carbon and hydrogen 
elements to enter into free union with the oxygen of the air. 

Of what similar apparitions did Stephen think ? 

Of others elsewhere in other times who, kneeling on one knee 
or on two, had kindled fires for him, of Brother Michael in the 
infirmary of the college of the Society of Jesus at Clongowes 
Wood, Sallins, in the country of Kildare: of his father, Simon 
Dedalus, in an unfurnished room of his first residence in Dublin, 
number thirteen Fitzgibbon street : of his godmother Miss Kate 
Morkan in the house of her dying sister Miss Julia Morkan at 
15 Usher’s Island : of his mother Mary, wife of Simon Dedalus, 
in the kitchen of number twelve North Richmond street on the 
morning of the feast of Saint Francis-Xavier 1898 : of the dean 
of studies, Father Butt, in the physics theatre of university 
College, 16 Stephen’s (Ireen, north : of his sister Dilly ( Delia ) in 
his father’s house in Cabra.” 

( Soon after the arrival of Stephen and Bloom at Bloom’s 

house ). 

Of these the most striking is the third. It is a good example of the 
sort of freak which Mr. Joyce produces from time to time. It is not, 
however, quite so obscure as it looks away from its context, for some 
of the things written here reappear during the rest of the episode, 
in the thoughts of the characters, and mciny of them are there intell- 
igible. I feel sure that the author's intention, though he has almost 
completely failed in it, was to prepare the emotions of his readers to 
accept more readily the scene which follows, in which music and 
song are made and listened to. Such very meaningless passages ai'e 
not really common in Ulysses; the larger number of its obscuri- 
ties can be unriddled by reference to other parts of the book, or to 
earlier works, though this is not always easy. The tendency, however 
all through the book is to approach this emotion-provoking condition. 
Where the carousal of medical students is related in a succession of 
parodies which follow the development of English prose, and are 
supposed to symbolize the growth of the foetus in the womb, some- 
thing is certainly expressed of the collective and half-drunken con- 
sciousness of the participators. There is a remarkable novel, called 
Patties^ by Mr. Carl van Vechten, in which one feels something very 
queer in the atmosphere, until the last chapter in which the characters 
are sober, and one suddenly realizes clearly that they had all been 
drunk all along. In the episode which follows the carousal, in which 
Stephen and Bloom and some others visit Dublin’s night-town, Mr. 
Joyce tries, in the form of an insane drama of hallucination, 
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to express the circumstances under the condition in which they were 
experienced, as seen by the minds of men drink-crazed. When one 
understands that this is his object, one sees that he has largely 
succeeded in giving these alcoholic thoughts and emotions. And in 
the last section of the book, where, through forty-one unpunctuated 
pages, he gives the thoughts which pass through the mind of 
Mrs. Bloom as she slowly falls asleep, there can be no doubt that he 
has succeeded extraordinarily well in expressing a very difficult 
psychological state. In Ulysses Mr. Joyce has often gone too far, 
tried to do too much, and failed to achieve the impossible ; but he 
has, I think, reached farther than anyone else in the presentation of 
the confused mass of thought and emotion which is human con* 
sciousness, and especially the most confused states like reverie and 
intoxication, which are usually presented without their confusion. 
Other writers leave the confusion to be supplied from their readers' 
experience of intoxication and sleepiness, and bring the obscure 
associations of the subconscious into a bright and reasonable light 
which hardens and clears their outlines, and does not give them in 
their characteristic state of flux. Mr. Joyce has done these things, 
and, in spite of the many faults and extravagances in Ulysses, he has 
done what was worth doing — once at least. 

It seems quite obvious that there must be a stage at which these 
efforts and this method will have done all that they can do, and that 
this limit is reached when what a writer tries to express is no longer 
expressible in words that are intelligible, unless the untrue clearness 
and order which language inevitably gives to vague and hidden 
thoughts and feelings be exaggerated altogether beyond reason. Just 
where this limit lies is a question of peculiar interest at the present 
time, when the attempt to express the inexpressible seems to be 
regarded as an adequate justification of the most chaotic and un- 
intelligible elements in present-day literature. Mr. Joyce ( and many 
another ) appears to think that that limit has not been nearly reached 
yet; while there are some who think that we now are standing 
“ silent upon a peak in Darien ” before a great vista of new possibility 
in literary expression. The vast ocean of the unconscious lies before 
us, demanding exploration, and deep-browed Joyce is the first who 
has ruled any of this ever-shifting territory. Certainly, he has done 
much to shew where the boundary lies. 

His latest work is the best of this sort of literature, and if it is 
a failure, the limit has probably been reached already. Such things 
as Anna Livia Plurahel, Haveth Childers Everywhere, and Two 
Tales of Shem and Shaun, are seriously undertaken, and so seriously 
they been have considered that the first has been translated into French 
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by a committee with the assistance of the writer himself, who has 
approved of their result. The following is an extract from it, in 
original and in translation. 

“ Don Dom Dombdomb and his wee follyo ! Was his help 
inshored in the Stork and Pelican against bungelars, 'flu, and 
third party risks ? I heard he dug out good tin with his doll 
when he raped her home, Sabrine asthore, in a parakeet's cage 
by dredgerous lands and devious delts, playing carched and 
mythed with the gleam of her shadda, past auld min's manse, 
and maisons Allfou and the rest of incurables and the last of im- 
murables, the quaggy waag for stumbling." 

‘‘ Don Dom Dombdomb et elvette sa mie. Est-ce qu’il assura 
son aide chez Cigogne Pelican center Boupilleurs, glippe, et tiers 
p^rilleux? II parait qu'enlevee il la bel et bien fouilla, sa 
Sabrine saumoureuse, dans une cage de perruche boitant par les 
lyses, faux-filant par deltas, jouant shah que pelotte les reflets de 
son ombre pres Vils-Viellard et Maisons-Allfou et Issy-le repos 
et Alta I'oubliette surlaroulant viers lou capilot." 

Of Work in Progress ( the books just named are extracts from 
this ) Mr. Joyce has stated that he is following on Ulysses, and is deal- 
ing with the night and with dreams where he was dealing with the 
day and the waking consciousness. How he does this another 
quotation will illustrate. 

“ Oh tell me about Anna Livia ! I want to hear all about 
Anna Livia. Well, you know Anna Livia ? Yes, of course, we 
all know Anna Livia. Tell me all. Tell me now. You'll die 

when you hear Tell me, tell me, how cam she camlin 

through all her fellows, the neckar she was, the diveline ? Link- 
ing one and knocking the next, tapting a flank and tipting a jutty 
and palling in and pietaring out and clyding by on her eastway. 
Waiwhou was the first thurever burst? She says herself she 
hardly knows whuon the annals her graveller was, a dynast of 
Leinster, a wolf of the sea, or what he did or how blyth she 
played or how, when, why, where and who offon he jumnpad 
her. She was just a young thin pale soft shy slim slip of a thing 
then, sauntering, by silvamoonlake, and he was a heavy trudging 
lurching lieabroad of a Curraghman, making his hay for whose 
sun to shine on, as tough as the oak-trees ( peats be with them 1) 
used to rustle that time down by the dykes of killing Kildare, that 
forstfellfoss with a plash across her. She thought she's 
sankh neathe the ground with nymphant shame when he gave 
her the tigris eye !" 
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This is worse than Sordello. We can discover that Anna 
Livia is a river ( the river Liffey ), and we can notice the number of 
rivers' names that have been slipped into the passage; but who could 
tell, without first being told, that it describes her rising, flowing into 
a lake, and forming her first waterfall where a tree fell across her ? 
We can see that graveller is meant to suggest grandfather and the 
gravel in the stream’s early bed, and that silvamoonlake is meant to 
suggest silver, moolight, a wood (silva), and a lake; but who could 
see in forstfellf OSS, first, forest, fell, and waterfall, even if they knew 
the connection between ' foss ’ and the Scandinavian word for water- 
fall ? But the way he is working is plain to see. He is trying, by 
concealing what plain meaning he has behind a tissue of rhythm and 
association, to express a dream-state directly in words. To read these 
writings while drowsy and falling asleep is to find more meaning in 
them than is possible at any other time ; but it is very little. There is 
certainly some beauty of rhythm and verbal music in this, as in many 
other passages of Work in Progress, and no doubt the mind does, 
half-consciously or sub-consciously, take up some of the mass of sug- 
gestion and derive emotional pleasure and even profit from it. But all 
it does is vaguely to suggest what It is intended to express, and to do so 
in a way thoroughly disproportionate to the amount of labour that is put 
into it by the writer or required of the reader. It is said that to 
hear Mr. Joyce himself reading this work is a great experience, and 
can change a superficial dislike into admiration ; but a good delivery 
often makes much greater nonsense than this palatable, temporarily. 
If, as is implied in the view that this is the right course for the develop- 
ment of literature, the aim is to produce emotion directly, without 
either giving information or provoking intellectual effort, without 
affecting either the thought-content or thought-form of the reader’s 
mind, in short if literature is to occupy the province of music, then by 
far the greater part of esteemed literature is unworthy. 

Mrs. Q. D. Leavis, a devotee of the Cambridge school of criticism 
in a note to her Fiction and the Reading Public, names a small 
group who are for her, and presumably for her school, all that 
is good among writers of English to-day. They are Messrs. Joyce, 
Eliot, T. F. Powys and Forster, and Mrs. Virginia Woolf, all of whom 
are chiefly concerned with suggestion, some of whom appear to be 
concerned with little else, and who are, to various degrees, unintelligi- 
ble. This, or something like it, seems to be the opinion of a large 
number of the most able of the younger writers and thinkers on 
literature to-day. It is no doubt variously due to the influence of 
Joyce, to the growth of the psychology of the sub-conscious, to anth- 
ropological investigations of the literature of savages, and to tho 
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Communist lideal of literature as propaganda. But Dr. Richards’ 
discovery that emotional associations and suggestions play a much 
larger part in the use of words than was previously thought hardly 
seems a sufficient reason for relegating meaning, in its ordinary sense, 
to a back seat, and making all-important the emotional suggestion 
alone. 

The Quarterly called Keats unintelligible, rugged, diffuse, tire- 
some, and absurd. There is always the danger that in objecting to 
anything new we may misjudge similar greatness, but the obscurity 
of modern poets is not the same thing as the unintelligibility of Keats. 
Recently I read through the complete issues of New Verse again. 
This appears every two months, contains reviews and poems, and 
is the organ of a most advanced school of English poetry. To me, the 
majority of these poems are not intelligible. Here are two examples. 

“ Poem in Severn Spaces. " 


2 golden 

a drop 



claws. 

of blood. 





white spiral 

the yellow 




of wind upon 

field of folly 




two great breasts 





3 galloping black horses 



the legs of 

all objects have gone 

chairs break 

far away and the sound 

with a dry 

of a woman’s steps and 

crack. 

the echo 

of her laugh 


fade out of hearing. 



“ Gnu Opaque. 

No more resistance 
No letters this morning 
To-morrow will be a fine day 
Screeds of such blossomings 
Should fill each lenten interval 

* This poem may not be fairly quoted, as, in the original, its perimeter is a 
square and not an oblong. It is said to be a translation. 
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Lobster-clawed love should diminish 
On the roads leading to all countries 
Famine veers away 
They said maritime provinces 
NorM 

It isn’t easy to see in this light 
And night writes no replies.” 

This is not like the obscurity of Shelley or Wordsworth, or even 
of Blake. There does not seem to be anything to take hold of so 
that something may be felt, although the meaning cannot be seen. 

But there is no doubt that these writers are serious, nor that 
there is great ability among them. Why then this sort of thing ? 
There are two reasons : the Joycean endeavour to express in words 
incoherent and subconscious attributes of mind, mental states which 
neither take form in words nor are coterminous with words ; and the 
wish, conscious or not, to please only those who are willing to devote 
great labour to the reading. Mr. T. S. Eliot’s Waste Land is designed 
only for the pleasure of those who have the learning, the ingenuity, 
and the time to follow his allusions and symbols. As some insects 
simulate the look of others whose flavour is unpleasant, so recent 
poets seem to assume a dress that is attractive only to the inquisitive, 
the fashionable, and the partisan. This is not unnatural, when so 
much second-rate passes as good because it gives the half-educated 
mass the feeling of being interested in art, culture, and thought. It 
is a phase, likely to pass. But will the attempt to put emotions in 
words, without any intermediary process of intellect, die or continue ? 
It looks as if these people were determined that it shall continue, and 
that future emotional literature shall be either a new form of poetry, 
by the best writers, acting directly, or the old way carried on by the 
worse, playing intelligibly on the commonplace and unsubtle feelings 
of the British bourgeoisie. The explanation of all this lies in Dr. 
Richards’ “ stock responses ” to words and phrases, which go far to 
explain the emotional effect of much that is not aesthetically good ; 
but which do not, as the left wing seems to think, mean that all stock 
responses are bad and to be avoided. Often they intensify and 
enlarge the meaning of words in a most valuable way. Not the 
attempt to sterilize words of intellectual meaning and current emo- 
tional implication is needed, but, as ever, discretion in the choice of 
words — 

multa renascentur quae iam cecidere, cadentque 
quae nunc sunt in honore vocabula, si volet usus 
quern penes arbitrium est et ius et norma loquendi. 

J. O. Bartley. 
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“ Next Marlowe bathed in the Thespian springs 
Had in him those brave translunary things 
That the first poets had ; his raptures were 
All air and fire which made his verses clear ; 

For that fair madness still he did retain 
Which rightly should possess a poet’s brain.” 

Michael Drayton. 

By the side of this contemporary estimate, all subsequent criticism 
of Marlowe seems either tame or irrelevant. Drayton had realised 
that Marlowe was above everything else a poet. Marlowe indeed had 
bathed his imagination in the riot and tumult of life and when he 
turned his visions into verse they glowed with a vital and luxuriant 
charm. They surprised and delighted rather than mystified their 
audience. Three centuries and more have passed since Elizabethan 
actors declaimed Marlowe’s mighty periods before crowded audiences, 
sending them home enraptured and satisfied at once. Other Titans 
have followed claiming the adulation of the English — a Shakespeare, a 
Milton, a Pope, a Byron, a Bernard Shaw. But Marlowe is in no 
danger still of being forgotten entire. He will always have his 
admiring readers who capture in his verse the thrill, the exact cast of 
which is nowhere else to be sought ; he will be the enfant terrible of 
the Elizabethans, dear and most dear to the youth of all times ; he will 
be to all true students of English literature, great as he is already, 
among the very greatest of “ the inheritors of unfulfilled renown.” 

Little is known of Marlowe’s life, and what little is given by his 
biographers is largely the result of conjecture. He was bom probably 
in 1564, the son of a Canterbury shoemaker ; he was educated at the 
Canterbury King’s School, and later at the Benet’s ( or as it is now 
called. Corpus Christ! ) College, Cambridge. He took his B. A. degree 
in 1583 and the M.A. degree in 1587. Marlowe’s life after he left 
Cambridge is more or less a blank. It is possible he took service in 
the army for a brief period, for his writings reveal a peculiar intimacy 
with military affairs ; in any case, he has given us a truly remarkable 
account of his mental life in the dramas he wrote in quick succession 
and that soon took London by storm. The usually accepted 
chronology of the plays is as follows : Tantburlaine Part I 
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(1587), Tamburlaine Part II (1588), The Tragical History of 
Dr Faustus (1589), The Jetv of Malta (1590), Edward The 
Second (1592), and The Massacre at Paris (1593). Besides, 
there is the play Dido, Queen of Carthage, published in 1594 
and attributed on the title-page to Marlowe and Nash; the un- 
finished .poem “ Hero and Leander ” which was later ineptly 
completed by the pedantic Chapman ; and Marlowe’s translations of 
Ovid’s “Elegies” and the first book of Lucan. It may also be 
mentioned that the late Mr J. M. Robertson has found evidence of 
Marlowe’s hand in several of Shakespeare’s plays, “ Henry VI”, Parts 
I, II, & III, “ Richard III ”, “ Henry V ”, “ Julius Caesar ”, and 
“ Comedy of Errors.” He quotes the opening lines in the Prologue to 
Dr Faustus — 

“ Not marching now in fields of Thrasimene, 

Where Mars did mate the Caithaginians ; 

Nor sporting in the dalliance of love, 

In courts of kings where state is overturn’d ; 

Nor in the pomp of audacious deeds, ...” 

and finds in them references to three of Marlowe’s early plays. The 
first of these should have been a Carthaginian play, probably named 
“ Hannibal ”, now lost ; the second should refer to Edward II ; and 
the third to Tamburlaine, According to tliis view, Edward II is 
an “ early ” play rather than the last and best play that Marlowe 
wrote. As yet, however, Mr Robertson’s thesis has not been 
generally accepted. 

Marlowe, like some of his brother “ University Wits”, notably 
like Greene and Kyd, seems to have had an evil reputation in his own 
day. At this distance of time it is impossible to winnow out the fact 
from the dross of foggy rumour and legend it is mixed up with. His 
plays show well enough how daring and reckless Marlowe’s personality 
should have been ; it is almost certain he felt emancipated in soul and 
recognised no power above him for good or bad ; he should have 
been an atheist in the first flush of his dawning manhood, willing to 
set no limits to his feelings, thoughts and actions. But such specific 
charges as have been laid at his door, in his life-time or afterwards, 
can be dismissed, for the present, as unproven. Neither Greene’s 
dying accusations nor the vicious allegations by the notorious Baines 
( who was justly hanged some months hence ) are corroborated by 
other impartial evidence. It is however true Marlowe met his death 
violently at Deptford on June 1st 1594. Marlowe had been living at 
Deptford for some time when the Plague was raging in London. He 
had picked up a quarrel at the village tavern with Charles Archer, a 
serving man, and probably the quarrel referred to a woman of loose 
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character. Marlowe raised his knife against Archer, who in self- 
defence turned it against the poet and so fatally wounded him. On 
the other hand, Marlowe seems to have been rather popular with 
some of his august contemporaries, people like Shakespeare, Nash 
Chapman and Sir Walter Raleigh. 

It is fruitless and uninspiring to ransack Elizabethan documents 
and other remains with a view to get a glimpse of the real man that 
Marlowe was. It is more profitable to spend one’s time with the 
rich legacy of poetry he has left posterity, hoping to see in it an 
image of the man’s unbridled genius, his ambitions, his triumphs, his 
defeats. Marlowe is in all his heroes, in a spiritual and fundamental 
sense : he is Tamburlaine, he is Faustus, he is Young Mortimer, he is 
Barabas even. No writer can project a soul into literature that is not 
in the last analysis his own ; it is only in that sense we can equate 
Shakespeare with Hamlet, with Macbeth, with King Lear, with 
everyone of his great creations. So too Marlowe’s heroes, when they 
are filled with the frenzy of their whole existences and scream out 
their hopes and fears in terms of poetry, reduce themselves to his 
own sole self. 

To his first hero, Tamburlaine, Marlowe devoted two complete 
plays. The title-pages of the first printed editions of the plays give 
interesting details : “ Tamburlaine the Great, who from a Scythian 

shepherd, by his rare and wonderful conquests, became a most 
puissant and mighty monarch, and, for his tyranny and terror in war, 
was termed the Scourge of God”; '‘Tamburlaine the Great, with 
his impassionate fury for the death of his Lady and Love, fair 
Zenocrate, his form of exhortation and discipline to his three sons, 
and the manner of his own death.” It is distantly reminiscent of 
Preston's crude play, “Cambyses”; and if Tamburlaine is so im- 
measurably in advance of these earlier attempts, what makes tlie 
difference is Marlowe’s imagination and the irresistible power of his 
verse. Tamburlaine is nearly always upon the stage and is nearly 
always talking : and when he speaks, we seem to dissolve in the 
flood-tide of his noble eloquence. Very early in the play he assures 
the captive maiden, Zenocrate, the Soldan’s daughter, whom he was 
later to make his Queen : 

" I am a lord, for so my deeds shall prove : 

And yet a shepherd by my parentage. 

But, lady, this fair face and heavenly hue 
Must grace his bed that conquers Asia, 

And means to be a terror to the world, 

Measuring the limits of his empery 

By east and west, as Pheebus doth his course.” 
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To all Marlowe’s characters figurative language is second nature. 
Thus Thermidamas, on meeting Tamburlaine for the first time, 
breaks out : 

'' Tamburlaine ! — 

A Scythian shepherd so embellished 
With nature’s pride and richest furniture ! 

His looks do menace Heaven and dare the gods : 

His fiery eyes are fix’d upon the earth, 

As if he now devis’d some strategem 
Or meant to pierce Avemus’ darksome vaults 
To pull the triple-headed god from hell.” 

And another Persian Lord describes Tamburlaine thus ; 

“ Of stature tall, and straightly fashioned, 

Like his desire, lift upwards and divine ; 

So large of limbs, his joints so strongly knit, 

Such breadth of shoulders as might mainly bear 
Old Atlas’ burden 

The career of Tamburlaine had no doubt caught Marlowe’s 
imagination. The histories Marlowe had had access to spoke of 
Tamburlaine’s incredible procession of conquests, spoils, and tyi'annies ; 
and these had simply to be cut up into scenes and lit up with the 
fiery incandescence of verse. Tamburlaine becomes King of Persia ; 
he marries Zenocrate the Princess of Egypt ; he becomes the Empe- 
ror of the Turks and puts the ex-Emporor Bajazeth into a cage, where 
he is fed on the remains of Tamburlaine’s table by the ex-Empress, 
Zabina ; he has his chariot drawn by deposed kings ; he kills his 
eldest son, unable to bear the thought he is not forward and fierce 
enough ; he bums a city to the ground on the death of Zenocrate ; he 
is vaulting ambition incarnate, the Renascent ideal of individual 
liberty and aspiration pushed to a point, when it is so awful it turns 
into a caricature. 

As Professor Legouis reminds us, “ It was never necessary to 
parody Tamburlaine^ Perhaps there was a streak of parody 
somewhere in the fabric of Marlowe’s genius ; it is not so very 
unlikely after all that Marlowe had intended his plays to be parodies or 
caricatures in the core of their constitution. But conscious parody or 
otherwise, Tamburlaine’s actions and sentiments are indisputably 
awful or absurd and only the magic of the utterance could have lulled 
the audiences ( as it lulls us even to-day ) into a pleasurable acquies- 
cence. Who stops to consider the intellectual content of lines like : 

Our quivering lances, shaking in the air, 

And bullets, like Jove’s dreadful thunderbolts, 
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Enroird in flames and fiery smouldering mists, 

Shall threat the Gods more than Cyclopian wars . . . . ” 

What better precedent than mighty Jove ? 

Nature that fram’d us of four elements, 

Warring within our breasts for regiment, 

Doth teach us all to have aspiring minds : 

Our souls, whose faculties can comprehend 
The wondrous architecture of the world, .... 

Wills us to wear ourselves, and never rest, 

Until we reach the ripest fruit of all. 

That perfect bliss and sole felicity. 

The sweet fruition of an earthly crown.” 

“ The cherubins and holy seraphins. 

That sing and play before the King of kings, 

Use all their voices and their instruments 
To entertain divine Zenocrate.” 

“ In vain, I see, men worship Mahomet. 

My sword hath .sent millions of Turks to Hell, 

Slew all his priests, his kinsmen, and his friends, 

And yet I live untouched by Mahomet. 

There is a God, full of revenging wrath. 

From whom the thunder and the lightning breaks, 

Whose scourge I am, and him will I obey ...” 

They are, if you will, arrant bombast, and they are also memo, 
table poetry. So great is the enchantment of this poetry that we are 
able to stomach all Tamburlaine’s affectations and atrocities, all Baja- 
zeth’s curses and credulities, and all the curiously divers concomitants 
of this history. In this Marlovian land of awe and wonder there is 
indeed a place for even a man like Tamburlaine ; with him might is 
right and in this fantastic land we are deluded into thinking 
that it all should be right ; and his eartlily coui'se run through, as 
Tamburlaine dies declaiming for the last time — 

Farewell, my boys ; my dearest friends farewell ! 

My body feels, my soul doth weep to see. 

Your sweet desires depriv’d my company. 

For Tamburlaine, the scourge of God, must die ”, 
we cannot help forging in his life, for a dazzled moment at any 
rate, a rounded completeness that makes the career of any other mili- 
tary hero tame in comparison. 

For his next play, Dr, Faustus, Marlowe raided mediaeval 
legend, as he had raided Pedro Mexia and Perondinus for the two 
Parts of Tamburlaine, The Faustus of legend was a man in quest 
of pleasures while the nineteenth century Faust of Goethe’s was 
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a man in quest of knowledge : but Marlowe’s Dr. Faustus was in 
quest of power more than anything else. Dr, Faustus is even 
more starkly a one-man play than Tamburlaine, In his very first 
speech he tells us what is in his mind : 

“ These metaphysics of magicians 
And necromantic books are heavenly ; 

Lines, circles, scenes, letters, and characters, 

Ay, these are those that Faustus most desires. 

0 what a world of profit and delight, 

Of power, of honour, of omnipotence 
Is promised to the studious artisan ! 

All things thal move between the quiet poles 
Shall be at my command.” 

Faustus has presently warnings and encouragements respectively 
from the Good Angel and the Bad Angel. But he is possessed by 
the idea, and its possibilities throw him into an ecstasy : 

Shall I make spirits fetch me what I please. 

Resolve me of all ambiguities, 

Perform what desperate enterprise I will ? 
ril have them fly to India for gold. 

Ransack the ocean for orient pearl, 

And search all corners of the new-found world 
For pleasant fruits and princely delicates ...” 

Faustus s mind is made up ; he conjures up Mephistophilis who, 
in a chance poignant moment, goes out of the way to advise 
Faustus : 

** . . . leave these frivolous demands. 

Which strike a terror to my fainting soul.” 

But it is no use ; Faustus would out-Mephistophilis Mephis- 
tophilis by advising him to learn manly fortitude “ and scorn those 
joys thou never shalt possess.” In due course a deed of agreement 
is signed between Lucifer, Prince of Hell, and John Faustus of Witten- 
berg. Faustus is to have all his desires for twenty-four yearn after 
which he is to be, body and soul, Lucifer’s property. During this 
long period Faustus has oases of repentance followed by dismal tracts 
of dissipation and arid fulfilment. He is taken round the world ; he 
holds interminable discussions with Mephistophilis ; he plays practical 
jokes on the Pope, the German Emperor, and other high function- 
aries ; he summons the ghosts of Alexander and Helen, to the latter 
of whom he addresses the immortal lines— 

Was this the face that launch'd a thousand ships. 

And burnt the topless towers of Ilium ? 

Sweet Helen, make me immortal with a kiss. 
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Her lips suck forth my soul ; see where it flies ! — 

Come, Helen, come, give me my soul again. 

Here will I dwell, for Heaven be in these lips, 

And all is dross that is not Helena ...” 

The ministering good angel, the Old Man, his own disturbing 
soul, all try to save him from the imminent annihilation. But Mephis- 
tophilis has only to appear again, and weaker, ever weaker grow 
Faustus’s lines of defence, more abject his entreaties to be pardoned, 
more vehement his promises to speak of none and think of none 
but the Devil and hell. At last the twenty-four years are very 
nearly over ; one solitary hour remains, and Faustus is alone 
in his room, and Marlowe writes the greatest scene he ever did. 
Faustus's piercing cry verily palpitates on the brink of the unword - 
able and the “ mighty line ” seems suffused with a potential of irres- 
istible suggestion : 

“ Ah, Faustus, 

Now hast thou but one bare hour to live, 

And then you must be damn’d perpetually ! 

Stand still, you ever-moving spheres of Heaven, 

That time may cease, and mid-night never come ; 

The stars move still, time runs, the clock will strike. 

The Devil will come, and Faustus must be damn’d. 

0, I’ll keep up to my God ! Who pulls me down ? . . . 

Let Faustus live in hell a thousand years — 

A hundred-thousand, and at last be sav’d ! 

O, no end is limited to damned souls ? 

Why wert thou not a creature wanting soul ? 

Or why is this immortal that tliou hast ? . . . 

O soul, be chang’d into little water-drops, 

And fall into the ocean — ne’er to be found. 

My God ! my God I look not so fierce upon me ! 

( Enter Devils ) 

Adders and serpents, let me breathe awhile ! 

Ugly Hell, gape not ! come not, Lucifer ! 

I’ll burn my books I — Ah Mephistophilis !” 

There is surely no such denouement in all literature. It is 
undeniably one of the summits of English dramatic poetry. In Dr, 
Faustus Marlowe attempted a new type of the old morality play 
and succeeded in vivifying it into authentic drama. Spirits and 
devils, symmetrical characters like the Good Angel and the Bad Angel 
and the Seven Deadly Sins, do not detract from the play its essential- 
ly human interest. Dr. Faustus, the medical man, and John Faustus, 
n league with the Devil, have a close resemblance with the more 



48 


JOURNAL OF THE UNIVERSITY OF BOMBAY 


modern, nineteenth century concoction of Stevenson’s, the celebrated 
Dr. Jekyll and Mr. Hyde. Wagner, the devoted servant to Dr. ^ 
Faustus, has also his counterpart in the unexceptionable Poole. 
The Faustus theme is bound to come up in literature again and 
again in a diousand differentiations and Marlowe is destined to inspire 
it every time. 

The Jew of Malta is the “ thriller ” among Marlowe’s tragedies. 
It opens characteristically with a Prologue spoken by the Ghost of 
Machiavelli where occur the challenging lines : 

‘‘ I count Religion but a childish Toy, 

And hold there is no sin but Ignorance.” 

The first scene reveals Barabas, the rich Jew of Malta, in his 
counting-house ; he is poetically moved by the sight of his gold and 
he speaks as John Gabriel Borkman speaks in Ibsen’s play. He 
learns that his ships have come back heavily laden with riches : he is 
thankful — 

“ What more may Heaven do for earthly man 
Than thus to pour out plenty in their laps. 

Ripping the bowels of the earth for them. 

Making the Sea their Servant, and the winds 
To drive their substance with successful blasts ?” 

Now he receives summons to appear before the Governor. 
There he is told that half his fortune is forfeit as tribute to the Turks. 
He demurs and the Governor clinches the issue by decreeing that 
the Jew’s entire property is forfeit. Barabas admirably controls his 
passion and his speech is dignified : 

Well then my Lord, say, are you satisfied ? 

You have my goods, my money, and my wealth. 

My sliips, my store, and all that I enjoy’d ; 

And having all, you can request no more ; 

Unless your unrelenting flinty hearts 
Suppress all pity in your stony breasts, 

And now shall move you to bereave my life.” 

Barabas’s house is turned into a nunnery. In order to recover 
some considerable sum of money, jewels and precious stones he had 
securely hidden in his house, Barabas persuades his daughter, Abigail, 
to get into the house as a nun for the night and hand over to him the 
riches. This accomplished, she returns to her father’s house. 

From now on Barabas lives only to be revenged on the Governor 
particularly and on Christians generally. Barabas should have his 
confidante and slave and luckily for him he meets Ithamore. Their 
first meeting is significant. Barabas advises his slave : 
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“ First be thou void of these affections, 

Compassion, love, vain hope, and heartless fear. 

Be moved at nothing, see thou pity none. 

But to thyself smile when Christians moan.'’ 

Ithamore answers simply : “Oh brave master, I worship your 
nose for this.” Barabas gives an account of his hobbies in life : 

“ . . . .1 walk abroad a nights 

And kill sick people groaning under walls : 

Sometime I go about and poison wells. ...” 

Now it is Ithamore's turn to regale the audience : he too has 
hobbies. 

“ Setting Christian villages on fire. 

Chaining of Eunuchs, binding galley-slaves. 

One time I was an Hostler in an Inn, 

And in the night time secretly would I steal 
To travellers Chambers, and there cut their throats...” 

Barabas is delighted and strikes a bargain : 

“ Why this is something : make account of me 
As of thy fellow : we are villains both : 

Both circumcized, we hate Christians both. . . .” 

Crimes follow one after the other. Barabas causes misunder- 
standings between the Oovernor's son and another, both Christians 
and in love with Abigail, and they kill each other ; Abigail repents her 
unwitting part in the affair and now seriously becomes a nun ; Bara- 
bas is enraged and contrives to poison all the nuns, who die immedi- 
ately, but not before Abigail has confessed everything to a friar ; 
this blundering friar, with a companion, goes to Barabas with a view 
to converting him to Christianity but he manages to kill one and 
make the other die at the executioner’s hand ; meanwhile Ithamore, 
under the influence of wine and woman, tries to blackmail Barabas, 
who with poisoned flowers kills the slave, his mistress and her bawd ; 
Barabas is suspected and is jailed, but he feigns death and is thrown 
outside the gates of the city ; he joins forces with the Turks and 
delivers Malta into their hands ; immediately he bargains with the 
captive Governor and plans an elaborate finish to his career of crime 
by arranging for the explosion of all the Turkish soldiers and the 
death of the Turkish general in a burning cauldron ; however, in this 
last thing he is foiled, the Governor preferring to throw Barabas into 
the cauldron and rather trusting to the Turkish general’s sense of 
equity and justice. Even at this extremity, Barabas is at bay, not 
vanquished in spirit : 

** Then Barabas breathe forth thy latest, 

And in the fury of thy torments, strive 
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To end thy life with resolution... 

And had I but escaped this strategem, 

I would have brought confusion on you all 
Damn’d Christians, dogs, and Turkish Infidels ; 

But now begins the extremity of heat 
To pinch me with intolerable pangs : 

Die life, fly soul, tongue curse thy fill and die.” 

There is something strangely attractive in the triumphant final 
asservation of this maniac. Much as the last three acts distort 
and destroy the rich promises of the first two, the play as a whole is 
unmistakably the work of Marlowe. And the Barabas of the first 
two acts, with his love of money, his attachment to his religion, his 
intense selfishness and withal noble restraint when pitted against the 
hypocrisy and callous injustice of the Christian Governor, is surely 
the most truthful and sympathetic portrait of the Jew in Elizabethan 
literature. Barabas’s penumbra in crime, Ithamore, is a first sketch 
of the lagos and Bosolas to come. That he should be infatuated by 
the courtezan and sing to her verses like 

I’ll be thy Jason, thou my golden Fleece ; 

Where painted Carpets o’ er the meadow are hurl’d 
And Bacchus vineyards o’erspread the world...” 
is one of the minor surprises in this grim tragedy. 

Several of Marlowe’s critics have been puzzled by his Edward II, 
We have already referred to Mr. Robertson’s views regarding its 
position in the chronology of Marlowe’s plays. He draws our atten- 
tion to the numerous instances of stkhomythia in Edward //, and 
as this was an archaic element in Elizabethan drama, concludes that 
the play had been written much earlier than is generally supposed to 
be. That its verse is more pliable and is a nearer approximation to 
human voice than the verse of Tamhurlainc and Dr. Faustus, 
may merely be due to the difference in the very subject matter and 
also to the different mode of composition. Mr. Robertson further 
lays stress on the superior power of Faustus’s death-scene when 
compared with Edward II’s ; but this by itself cannot prove the earlier 
composition of Edward IL Perhaps, Mr. Robertson’s view that the 
present version of Edward II was not the original one is the most 
satisfactory way out of the difficulty. It is quite probable that some 
changes were made by the author for the production of 1590 and 
some other changes for the publication of the play in 1594. How- 
ever, one criticism seems to be valid against Mr. Robertson’s appro- 
aches to Elizabethan drama; he is ever more concerned with the 
poetical rather than the dramatic quality of a play and he cannot 
give due credit to the advance in dramatic technique that Edward II 
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signifies in Marlowe's career. All this is implicit in Mr. Robertson's 
otherwise extremely discriminating judgment ; Marlowe is first and 
last a literary and artistic personality ... He is the embodiment of 
the forward leaping muse of aspiration ' still climbing after knowledge 
infinite ', conceiving something more ideal than drama, the philosophi- 
cal dramatic poem, which cannot be realised without making drama 
miss its compulsory mark. " 

To return to Edward //; as a historical play, it is mid-way 
between the crudities of early plays like Bale's “ King Jehan " and the 
rounded perfections ot Shakespeare's “ Henry IV " and “ Henry V. 
The play opens with the recall of Edward II's favourite, Gaveston. 
The nobles are enraged and demand his banishment. The Queen, 
Isabella, is distraught with grief and tells the intrepid young nobleman 
Mortimer : 

. now my lord the king regards me not, 

But dotes upon the love of Gaveston. 

He clasps his cheeks, and hangs about his neck, 

Smiles in his face, and whispers in his ears ; 

And when I come he frowns, as who should say, 

* Go whither thou wilt, seeing 1 have Gaveston. ' " 

Gaveston is banished by the nobles in council but is again re- 
called and a truce is patched up between the king and his barons. 
The truce, however, is short-lived ; a civil war breaks out, the king is 
arrested, Gaveston is murdered, and supreme power passes virtually to 
the hands of tlie Young Mortimer. Meanwhile the Earl of Kent, 
Edward's brother, beginning as a staunch supporter and then a rebel, 
now veers back to loyalty to his brother and king. He suspects 
Mortimer and Isabella of illicit love, but for the present he could do 
nothing. Already Mortimer and Isabella are entrenched in power and 
Prince Edward nourishes his own boyish fears of the all-highest 
Mortimer. Edward IPs tortures begin ; he is compelled to give away 
his crown ; he is moved from place to place as pledge against attempts 
to release him ; he is kept in a water-filled dungeon, perpetually 
frightened by the drum outside, and the unhappy king's outburst is 
pathetic to a degree : 

“ But can my air of life continue long 
When all my senses are annoy'd with stench ? 

Within a dungeon England’s king is kept. 

Where I am starv'd for want of sustenance. 

My daily diet is heart-breaking sobs, 

That almost rends the closet of my heart . . . 

The wren may strive against the lion's strength. 
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But all in vain : so vainly do 1 strive 
* To seek for mercy at a tyrant’s hand. ” 

Edward is washed by puddle water and his beard is shaved away ; 
and Kent, who comes to rescue him, is charged with treason and exe- 
cuted, so much so Prince Edward, now Edward III, exclaims : 

“ What safety may I look for at his (Mortimer’s) hands. 

If that my uncle shall be murdered thus ? ” 

Mortimer decides that Edward II should die ; he sends an ambi- 
guous letter that is nothing less than the death warrant. On seeing 
Lightborn, who has brought the letter to the King’s warders, E)dward 
speaks out : 

‘‘ My mind’s distemper’d, and my body’s numb’d, 

And whether I’ve limbs or no, I know not. 

O, would my blood drop out from every vein. 

As doth this water from my tatter’d robes. 

Tell Isabel, the queen, I look’d not thus. 

When for her sake I ran at tilt in PTance 
And there unhors’d the Duke of Clermont . . . 

Something still buzzeth in mine ears, 

And tells me if I sleep I never wake ...” 

And then he is done to death under a table ; and the murderers 
poniard Lightborn, lest he spit out the truth ; and Edward III is 
enraged, and assuming full power, sends his mother to the Tower and 
Mortimer to his instant execution ; and Mortimer departs, his head 
bloody but unbowed, flinging out the words : 

Base Fortune, now I see, that in thy wheel 
There is a point, to which when men aspire. 

They tumble head-long down ; that point I touch’d, 

And, seeing there was no place to mount up higher, 

Why should I grieve at my declining fall ? 

Farewell, fair Queen ; weep not for Mortimer, 

That scorns the world, and, as a traveller. 

Goes to discover countries as yet unknown. ” 

From the foregoing it must be clear that in Young Mortimer 
alone is present the significantly Marlovian lust for ambition and 
power, in other words the peculiar Machiavellian virtu. Mortimer is 
strong of will, uncomplaining, and unscrupulous ; and he is all that 
make a Tamburlaine minus his never-failing success or a Faustus 
minus the halo of his magic. Edward II himself is weak, ineffectual, 
sentimental, and often childish. His fatal attraction to Gaveston is 
explainable only on the basis of homosexual love ; nor do passages 
like the following in the play permit of any other interpretation : 
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The mightiest kings have had their minions ; 

Great Alexander loved Hephestion ; 

The conquering Hercules for Hylas wept ; 

And for Patroclus stern Achilles droopt ; 

And not kings only, but the wisest men ; 

The Roman Tully lov’d Octavius ; 

Cjrave Socrates, wild Alcibiades ...” 

“ Sometime a lovely boy in Dian’s shape, 

With hair that gild the water as it glides, 

Crownets of pearl about his naked arms, 

And in his sportful hands an olive tree, 

To hide those parts which men delight to see, 

Shall bathe him in a spring ...” 

Gaveston, on the other hand, has dash, cunning and any amount 
of daring. He is devoted to the King and sincerely loves his niece. 
As for Isabel, she is not convincing at all ; she is either a mere fool 
and dotard or the most terrible of tigresses. Did she love Edward 
any time ? As between her and Mortimer, is not the love all on one 
side, hers being infatuation and his all devouring ambition ? Prince 
Edward as child, as boy King, as firm adolescent avenger of his 
father’s death, is credible everywhere. The Earl of Kent is a curious 
character ; he is fatally afflicted with the malady of indecision. He is 
disgruntled every time and everywhere. He is ever complaining, ever 
incurring somebody’s odium, ever too slow to influence the action, 
and ever unpleasantly troubled in his conscience. Gurney, the 
murderer, is like Bosola in Webster’s play, an artist in torturing ; he 
is a low villain evolved out of darkness. 

Certainly Edward II does not degrade the great name of 
Marlowe. It is a better play than any other that Marlowe wrote. It 
is also possible to discover in its plot the germs of the Marlovian 
ethics. Is its central theme no more than the advocacy of moderation 
in all things ? Gaveston, though recalled, need not have been made 
Lord Chamberlain and all that ; Mortimer, though Lord Protector, 
need not have ordered the execution of Edward and Kent ; an excess 
of anything is evil and returns against itself and, cancelling it out, 
brings about an ultimate normality. An obsession of unnatural or 
natural love ; an obsession for power or for lust ; they are both 
abnormalities, and life rids itself of these and re-establishes its norm. 
The verse of Edward 11 is like its action, restrained and rapid by 
turns and not seldom mighty and swelling. End-stopped lines are the 
rule and there are any number of instances of double-endings, coming 
in little dumps. Perhaps Mr. Havelock Ellis is right in his opinion 
that ‘‘ in none of the other plays have all of Marlowe’s powers 
combined so happily to one great end. ” 
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Marlowe's two remaining plays need not detain us long. The 
Massacre at Paris is a play in three acts dealing with the stir- 
ring events in France between 1572-89. Catherine de Medici, Re- 
gent in the place of the minor Charles IX, is in league with the Duke 
of Guise, leader of the Catholic party and inwardly vscheming to get 
the throne for himself. Guise speaks as if he were an earlier edition 
of Shakespeare’s Richard III : 

“ Set me to scale the high Pyramids, 

And thereon set the diadem of France, 

1 11 either rend it with my nails to naught. 

Or mount the top with my aspiring wings, 

Although my downfall be the deepest hell. " 

The first act takes us through the horrors of the St. Bartholomew 
Massacre on the night of August 24th, 1572. Guise flits across the 
stage as a low butcher. Huguenots are very nearly exterminated. 
Guise's power steadily increases till, on Charles IX's sudden death, 
the formerly atrocious Duke of Anjou become king as Henry III, 
and pits his strength against the Dictator. Guise has another rebuff, 
this time from his wife ; he surprises her in the act of writing a love 
letter to her paramour Mugeroun and asks her : 

“ Am 1 grown old, or is thy lust grown young, 

Or has my love been so obscured in thee. 

That others needs to comment on my text ? " 

Guise is powerless to stem the rising tide of animosity against his rule. 
The new king has Guise stabbed by hired peasants and he dies praying 
that his brothers would avenge his death. Guise's youngest brother, 
Duke Dumaine, answers this prayer presumably, for very soon King 
Henry III is murdered too and Henry of Navarre, husband to Marga- 
ret, Catherine’s daughter, becomes king of France as Henry IV. 

Few characters in this play are convincing. Guise is too stark a 
butcher, Catherine is too inhuman a female, Navarre too colourless, 
Charles IX too incredibly effeminate and weak-willed, and Henry III 
too contradictory a character, that one cannot praise the play for its 
characterisation ; neither can one compliment it on its construction. 
Its real beauty is in the splendour of isolated speeches where the 
authentic Marlovian thunder holds us spell-bound. The play should 
also have delighted the largely protestant audiences of Elizabethan 
England. And speeches like the following should certainly have fired 
the enthusiasms of the English with their extravagant worship of their 
Virgin Queen: 

These bloody hands shall tear his triple crown, 

And fire accursed Rome about his ears. 



CHIRSTOPHER MARLOWE: 


55 


I *11 fire his crazed buildings and enforce 
The Papal towers to kiss the holy earth. 

Navarre, give me thy hand, I here do swear 
To ruinate that wicked Church of Rome, 

That hatched up such bloody practices. 

And here protest eternal love to thee, 

And to the Queen of England specially, 

Whom God hath blessed for hating Popistry . . . 

Fire Paris where these treacherous rebels lurk. 

I die Navarre, come bear me to my sepulchre. 

Salute the Queen of England in my name, 

And tell her Henry dies her faithful friend.** 

It is also possible that the present version of the play is merely a 
theatrical abridgment, bearing marks of corruption and vulgarisa 
tion on every page which Marlowe did not live to erase finally. 

The last of the plays to be discussed here is Dido Queen of 
Carthage. The extent of Nash*s authorship of this play has 
proved a vexed question these three centuries. Did Nash merely 
revise the play ? Or did he complete an unfinished play by furnishing 
the last scenes or acts ? On the whole, the former seems to be the 
more reasonable view to take. The distinctive touches of “ the alche- 
mist of eloquence **, Marlowe, are scattered over the entire play, and 
probably, Nash did nothing more than generally revising the play, 
adding some lines in ^Eneas’s long speech recounting the Trojan War, 
and seeing the play through the press. Dido is the only great woman 
character in Marlowe’s plays ; but she is enough to still the parrotting 
cry that he could not gloriously vivify a woman in drama. Mr Boas 
rightly remarks : “ Dido, the oriental queen, is conceived with power 
and refinement, but instead of being a complex creation like Shake- 
speare’s Cleopatra, she is yet another of Marlowe’s embodiments of 
limitless desire, which in her case takes the form of amorous pas- 
sion. ” Marlowe’s play is faithful to the Virgilian original, several 
lines from the “ Aineid ” actually appearing in translation, i^neas, 
sole survivor of the mighty Trojan warriors, after a long voyage, 
lands in Carthage and introduces himself to us in these terms : 

“ Of Troy am I, i^neas is my name, 

Who driven by war from forth my native world, 

Put sails to sea to seek out Italy .... 

But hapless I. God wot, poor and unknown, 

Do trace these Lybian deserts all despised, 

Exiled from Europe and wide Asia both. 

And have not any coverture but heaven.” 

His mother Venus puts courage into him and now as ever would 
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scheme for his preferment, ^neas and his son are received by Dido, 
the queen of Carthage, and treated royally. Venus sends Cupid to 
Carthage disguised as Eneas’s boy ; Dido innocently takes him in 
her arms and instantly Cupid touches 

“ . . . her white breast with this arrow head, 

That she may dote upon iCneas' love. 

Dido is hopelessly in love with ^neas. But her superb maidenly 
modesty restrains her from revealing her secret to her lover. She 
plays a sort of pathetic blind-man^s-bluff with ^Eneas. She would 
repair all his Trojan ships, give him tackling made of richest gold, 
barks of odoriferous trees, oars of massive ivory full of holes, and 
anchors hewed from crystal rocks ; but -^neas himself should stay 
in Carthage with Dido, crystal his friend Achates with the ships to 
Italy, i^neas could scarce fail to understand her meaning. But 
no, he is not to suppose that Dido is in love with ^Eneas, for she 
says: 

. if that any man could conquer me, 

I had been wedded ere iEneas came : 

See where the pictures of my suitors hang, 

And are not these fair as fair may be ? 

It is sweetly pathetic to watch her essentially feminine juggling with 
her emotions, words and actions. They are driven into a cave dur- 
ing a storm and there suddenly she confesses her love. /Eneas on 
his part swears eternal love for Dido and their days pass in a delirium 
of happiness. Hermes soon appears to /Eneas in a dream and re- 
minds him of his appointed voyage to Italy. He decides to leave 
Carthage immediately ; but Dido appears on the scene at the nick of 
time, demanding Is this thy love to me ? He wavers this time 
and, as she asks him to wear the imperial crown of Lybia, re- 
affirms his original vow : 

“ O Dido, patroness of all our lives, 

When 1 leave thee, death be my punishment. 

Swell raging seas, frown wayward destinies. 

Blow winds, threaten ye Rocks and sandy shelves. 

This is the harbour that i^)neas seeks, 

Let’s see what tempests can annoy me now. ” 

From now on Dido’s one constant obsession is that /Eneas may leave 
her for ever. She takes precautions : she sends away his son to be 
brought up in secret by her nurse ; she takes away the tackling, oars 
and sails ; she even thinks of sinking his ships. /Eneas himself 
for the nonce plans to build a new city in Carthage, statelier far than 
Troy. But Hermes intervenes again and chides him for forgetting 
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Italy, ^neas receives unexpected support from a visiting king, 
larbus, who promises to furnish the ships with sails and oars. 
Preparations are afoot for i?£neas's voyage when Dido hears of 
them and is mad witli grief. In vain she reminds i^neas of his 
protestations and vows ; he simply answers : 

“lam commanded by immortal Jove 
To leave this town and pass to Italy, 

And therefore must of force. ” 

Dido makes one last appeal that seems the extremity of 
pathos : 

“ Let me go, farewell, I must from hence. 

These words are poison to poor Dido’s soul. 

O speak like my Aeneas, like my love. 

Why looks’t thou toward the sea ? the time hath been 
When Dido’s beauty chained thine eye to her : 

Am I less fair than when thou sawest me first ? 

O then JEneaSy ’tis for grief of thee : 

Say thou wilt stay in Carthage with the Queene, 

And Dido’s beauty will return again .... 

The Gods, what Gods be those that seek my death ? 

Wherein have I offended Jupiter, 

That he sliould take .^^i^neas from my arms ? 

O no, the Gods weigh not what lovers do. 

It is Aeneas calls ^^Ineas hence ...” 

It fails too ; she turns to rate him roundly : 

“ O serpent tliat came creeping from the shore. 

And 1 for pity harboured in my bosom. 

Wilt thou now slay me with thy venomed sting. 

And hiss at Dido for preserving thee ?” 

^neas is gone while she is still venting her wrath, yet blinded 
by her tears. The nurse arrives at this juncture with the news that 
Aeneas’s son had been mysteriously stolen away from her ; Anna, 
Dido’s sister, brings the news that i$)neas has sailed away indeed ; 
Dido would fain follow ^neas to Italy, but all the ships have already 
been taken away by the deceitful lover. What is there for Dido 
to live for ? She orders a sacrificial fire to be lit, and, alone in its 
presence, screams out the words : 

“ Now Dido, with these relics burn thyself, 

And make ^^neas famous through the world, 

For perjury and slaughter of a queen ...” 

She bums the sword, the garments and the letters, and all the 
other tokens of i^neas, and curses him and his progeny ; then with 
the brief, “ Live false Aeneas, truest Dido dies,” she stabs herself and 
H 
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throws herself into the flames. larbus arrives too late and kills him- 
self ; his lover Anna, bereft at one blow of all love and support, 
kills herself too. And that is the end. 

We have now to say a few words about Marlowe's unfinished 
poem, Hero and Leander Marlowe got the idea from a Greek 
poem of the fifth century. But the treatment in Hero and Leander" 
is all Marlowe's own. It has all the lilt and leap, the sensuous Paga- 
nism, the maddening frenzy, all the luscious extravagance of colour 
and sound that we have associated with the Renescence. Its poetry 
has a morning freshness and assaults us with its rainbow radiance. 
The verses seem to bubble forth in perennial exultation. One desires 
to repeat the couplets for the sheer fascination of it : the phrases 
seem mystically to enchant us, the images to crush us with their 
opulence, to suffocate us with their intense perfume. How marvel- 
lous are these verbal embroideries ; Hero, 

“ She wore no gloves, for neither sun nor wind 
Would burn or parch her hands, but to her mind. 

Or warm or cool them, for they took delight 
To play upon those hands, they were so white. " 

And “ since Hero’s time hath half the world been black. " As 
for Leander, 

Some swore he was a maid in man’s attire, 

For in his looks were all that men desire. ” 

Hero has taken the vow of chastity and is an inmate of the temple. 
Leander meets her and they are both awakened into sudden and 
overwhelming love. He addresses to her long speeches, tells her she 
should transgress her vow, plies her with eloquent casuistry : 

“ Thereat she smiled, and did deny him so. 

As put thereby, yet might he hope for mo. 

Which makes him quickly reinforce his speech. 

And her in humble manner thus beseech.” 

She half relents and they meet in secret : 

“ O who can tell the greeting 

These greedy lovers had at their first meeting. 

He asked, she gave, and nothing was denied 

Both to each other quickly were affied 

Albeit Leander rude in Love, and raw, * * 

Long dallying, with Hero, nothing saw 
That might delight him more, yet he suspected 
Some amorous rites or other were neglected.” 

He leaves her for the time, but soon his passion is aflame and he 
swims the Abydos and returns to her bedouir again at night, 
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She stayed not for her robes, but straight arose, 

And drunk with gladness, to the door she goes. 

Where seeing a naked man, she shrieked for fear . . . 

And ran into the dark herself to hide.” 

Little by little she is at home with him, 

“ And every kiss to her was as a charm, 

And to Leander as a fresh alarm. 

So that the truce was broke, and she alas, 

(Poor silly maiden) at his mercy was.” 

It is all over with her and him, and love’s first round is finished ; 

“ And now she wish’d this night were never done, 

And sigh’d to think upon the approaching sun . . . 

Marlowe wrote only two sestiads, but Chapman wrote the remaining 
four, vehemently underlining its moral. Chapman’s sequel has none 
of *the scintillating glow of Marlowe’s incomparable fragment ; for, in 
dealing with a story like this, to which such a faery-mad back-ground 
has been supplied by Marlowe, it is not enough to speak out “ loud 
and bold.” Something else, an eCvStatic lyrical fervour, is required 
too ; and this Chapman could not give. Great praise has been bes- 
towed upon Marlowe for this most exquisite of poems. Swinburne 
said dithyrambically that it stands out amid all the wide and wild 
poetic wealth of its teeming and turbulent age, as might a small 
shrine of Parian sculpture amid the rank splendour of a tropic jungle.” 
Mr. Tucker Brooke, one of the most competent of Marlowe’s editors, 
remarks : “ It is doubtful whether the English heroic couplet through 

all its varied and honourable history from the time of Chaucer to that 
of John Keats, has ever been used with more perfect melody or more 
wonderful understanding of its peculiar capabilities than in the first 
two sestiads of ‘ Hero and Leander.’ ” Professor Saintsbury has judi- 
cially observed : “ The riot of passion and of delight in the beauty 

of colour and form which characterises his version of ‘ Hero and 
Leander ’ has never been approached by any writer.” And one has 
only to compare the poem with Shakespeare’s own “ Venus and 
Adonis ” to realise how much more fresh, free and satisfying Mar- 
lowe’s poem is than the other. Marlowe wrote also that fine, than 
which nothing can be finer, inevitable anthology piece entitled, ‘‘ The 
Passionate Shepherd to his Love ”, which begins with the wonderful 
stanza : 

“ Come live with me, and be my love, 

And we will all the pleasures prove. 

That hills and valleys, dale and field, 

And all the craggy mountains yield.” 

With what relish should the Elizabethans have drunk its felicitous 
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music ! No wonder they identified Marlowe’s death with Dr. Fans- 
tus’s tragedy ; 

“ Cut is the branch that might have grown full straight 

And burnt is Apollo’s laurel bough ” 

It would be to little purpose to discuss in this paper the plays in 
the Marlovian Apocrypha, — plays like “ Lust’s Dominion ” and “ True 
Tragedy of Richard, Duke of York.” What Professor Saintsbury 
calls the “ ne plus ultra of the poetic powers ” is but very rarely or 
fitfully present in these plays. We will therefore pass on to a consi- 
deration of one or two aspects of Marlovian criticism. First, then, 
about the charges levelled against Marlowe : it is maintained that 
Marlowe totally lacked a sense of humour, and that, secondly, he was 
incapable of sketching a credible, not to say a noble, woman charac- 
ter. Now, what do we exactly mean by humour ? Our ideas of 
humour, formulated after a study of Aristophanes or Moliere or even 
Ben Jonson, have very little relevance to such humour as we associate 
with Falstaff and Uncle Toby and Micawber. In other words, the 
humour of the typical Englishman is a thing sui f^eneris, and might 
be described as the playful faculty of the imagination that delights in 
the discovery and exhibition of the incongruous, the ludicrous and the 
droll. And how is this humour differentiated from the Aristophanic, 
or the ‘ continental ’ humour ? The difference is almost the difference 
between humour and wit. We might say that humour has more of 
geniality, generosity, and humanity than wit and much less of intellec- 
tual subtlety and keen-told analysis. Humour indeed is slow, gradual, 
and with just a smile insinuates its fun into your heart : but wit is 
startling, abrupt, incisive and destructive. Who shall say which, 
humour or wit, is the finer or nobler or greater human activity ? 
Father Ronald Knox in the introductory essay to his “ Essays in 
Satire” seems to deprecate humour. Laughter, no doubt, is the 
special prerogative of man : Father Knox believes this as firmly as 
Mr. Martin Armstrong. But laughter can arise, if authorities like 
Bergson are to be trusted, either out of incongruity or out of irreve- 
rence. If out of incongruity, the source of laughter is humour ; if 
out of irreverence, the source of laughter is satire. Father Knox 
complains that the laughter that is caused by humour is as happy as 
it is futile. Laughter was given to man to be used as a weapon, and 
he simplified it or vulgarised it into a toy. If on the contrary laughter 
is reserved for satire or wit, then it may be used to condemn or 
reform. Father Knox almost seems to say that if humour is no 
more than the cause of uproarious laughter, then the less humour is, 
and the more futile the laughter : they have both debased themselves 
by too much currency. But the laugh that Swift or Samuel Butler 
or Aldous Huxley evokes is one that corrects and tends to improve : 
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it may be a grim laugh, it may be even inhuman, yet it has a high 
purpose. People who agree with Father Knox will find the humour 
of Mr. P. G. Wodehouse or of any of our innumerable entertainers a 
little bit misplaced and extravagant. Mr. Denys Thompson, for 
instance, in his “ Reading and Discrimination ” speaks of ‘‘ the tedious 
trifling of Lamb ”, of the modern essayist exploiting “ the fake per- 
sonality ” and of the modern essay being used “ as a profitable chan- 
nel for vulgarity, ‘ low-brow ’ propaganda, and a studied irresponsibi- 
lity.” At the other end of the scale we have people like Mr. Ernest 
Raymond who prefer English humour to Europe’s wit and in fact 
equate this humour with an unexpressed, generally unconscious, 
Franciscan mysticism.” Mr. Raymond writes with rare gusto and the 
examples he cites in his fascinating “ Through Literature to Life ” 
nearly carry conviction. He discusses Moliere, Cervantes, Gogol, 
Doestoevsky, and even the Irish Swift and Shaw, and concludes they 
none of them are so completely possevssed by the “ swelling pity that 
is nine parts of our ridicule.” Humour of this type is in abundance 
in Chaucer, in Shakespeare, in Dickens, and in our own times, in 
Mr. Priestley and the late Arnold Bennet. It is no use trying to 
evaluate the material advantage accruing to us from such humour. 
Such expansiveness, such robust felicity that we find in “ Henry IV ” 
or *'The Good Companions” produces a general lightening of the 
“ weary weight of all this unintelligible world ”, and surely that is a 
lot to be thankful for. Mr. H. W. Fowler notes precisely in his 
“ Modern English Usage ” that humour has “ human nature ” for its 
province, while wit, satire and sarcasm have as their respective pro- 
vinces words and ideas”, “ morals and manners” and “ faults and 
foibles.” Of all these human faculties, humour certainly deserves to 
carry off tlie palm, since it has human nature itself, and with it all 
our experience, for its province. But wit, satire and sarcasm have 
too their own uses in literature, and to recognise them is no more 
than their due. Considering Marlowe in the light of the foregoing 
remarks, it must be at once stated that in his published dramas he 
has not given specimens of the pure English humour that is “ flushed 
through with pity and love ” What then ? Does lack of humour 
convict Marlowe of lack of a sense of proportion as well ? I do not 
think it necessarily follows. I may state my view in some such 
words as : humour deals with human nature, wit with words and 
ideas, satire with morals and manners, and sarcasm with faults and 
foibles ; what makes humour or wit or satire or sarcasm possible is 
the unfailing sense of proportion in the writer (or speaker) that imme- 
diately detects some disharmony or incongruity in the particular 
province it, for the time being, works : and thus the man who through 
humour discovers the incongruities in our nature or* through satire 
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exposes any moral perversity, is engaged in more or less the same 
thing ; the activity is different in degree, not in kind. My point is 
that though Marlowe is not a master of humour in the sense Shakes- 
peare or Dickens or Sterne is one, he is not without the intuition to 
see life steadily and see it whole ; Marlowe too can detect disharmo- 
nies in life or conduct and expose them, though (by preference pro- 
bably) his range was more restricted than Shakespeare's. I have been 
at pains here to controvert the view that maintains that because 
Marlowe was not ‘humorous’, therefore he suffered from a frantic 
want of balance, that he had no sense of proportion. I rather feel 
that Marlowe, for his age, had considerable powers of self-criticism 
and that he was endowed with the inner light that could pierce 
through hypocrisies and annihilate casuistries. This faculty may be 
called ‘ humour ’ in a special sense : the grim, sardonic humour that 
is half satire and half caricature. Here is an excerpt from The Jew 
of Malta \ 

Friar 2. Thou hast committed — 

Barabas. Fornication ? but that was in another country : 

And besides, the wench is dead." 

Perhaps we laugh, and if we do, it is irreverent laughter. The 
grimness of this humour is appalling and the above extract has 
actually served as motto to Mr. T. S. Eliot’s challenging poem, 
“ The Portrait of a Lady.” Is it after all so very different from the 
type of irreverent humour described by Mr Raymond thus : “ if 
Mr Max Beerbohm shows us in a cartoon the late King Edward VII, 
when long past middle age, being stood in the corner by his mother, 
we are, I am ashamed to say, pleasantly tickled by the irreverence, 
though in this case our pleasure may be marred by too much shock”? 
Yes, the pleasure is marred by too much shock : here is another bit of 
conversation from the same scene : 

“ Ithamore. But here’s a royal monastery hard by, 

Good master let me poison all the monks. 

Barabas. Thou shalt not need, for now the nuns are dead. 
They’ll die of grief.” 

In vacuum it is mere sniggering vulgarity : but in the play it is 
appropriate enough. We are shocked and yet we cannot help 
smiling, a little mischievously, at the tiny monster of truth revealed. 
Such laughter as this Marlowe often gives, though we might readily 
admit that it is a laughter of malice or even of hate. Without a 
doubt, it all seems arid by the side of such heartiness and such 
unabashed happiness as Falstaff and Toby Belch and Bully Bottom can 
give us. In all these instances the humour proceeds from the 
uniqueness of the characters, not from the mere absurdity of the 
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situations. Yet one has to remember that Shakespeare himself in 
plays like ‘‘ A Comedy of Errors ” went through a period of nonage 
when situation rather than character afforded a medium for humour. 
Why then should we make much of the fact that in his tragedies 
Marlowe does not give us the pure humour that Shakespeare evolved 
only in his mature comedies ? 

In the poem “ Hero and Leander’', again, Marlowe’s humour has 
a curious cast. The chance moralisings have a quaintness that is 
half sarcasm and half caricature : 

“ Women are won when they begin to jar . . . 

“ Maids are not won by brutish force and might, 

But speeches full of pleasure and delight .... 

“ Jewels being lost are found again, this never, 

* Tis lost but once, and once lost, lost for ever . . . 

“ But love resisted once, grows passionate. 

And nothing more than counsel lovers hate . . . 

“ Seeming not won, yet won she was at length. 

In such wars women use but half their strength . . . 

These worldly-wise statements inevitably draw out our smiles 
and they are perfectly in keeping with the atmosphere of the poem. 
Marlowe’s aim was to capture the dawn of adolescence ; and when 
we read the poem, the halo of its circumambient magic keeps our 
intellectual faculties in thrall. But at length we cannot be blind to 
the fact that Marlowe has been at pains to paint the other side of the 
medal too, — to tear away, as tenderly as he may, the veils of 
hypocrisy the young lovers are wearing. It is then we relish the 
above quoted, otherwise sententious, passages. The arguments 
Leander advances to Hero, trying to win her love, are similarly 
couched in terms that but thinly veil their sell -deception : 

“ One is no number, maids are nothing then. 

Without the sweet society of men . . . 

“ Believe me Hero, honour is not won, 

Until some honourable deed be done . . . 

“ Rich robes themselves and others do adorn, 

Neither themselves nor others, if not worn ...” 

Almost in the same vein is Viola’s admonition to Olivia in 
“Twelfth Night”: 

“ Lady, you are the cruell’st she alive, 

If you will lead these graces to the grave 
And leave the world no copy.” 

Enough has been said to show that Marlowe did not lack a 
sense of humour, though he might have lacked that particular 
concoction of humour that Falstaff later brought into currency. The 
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fact was, Marlowe took the matter more seriously ; he would raise 
laughter less often, but every time it would be a weapon rather than 
a toy. In an acute bit of criticism, Mr T. S, Eliot remarks that 
The Jew of Malta may be interpreted not as a tragedy, not as 
‘ tragedy of blood *, but as a ‘ farce ’, “ farce of the old English 
humour, the terribly serious, even savage comic humour, the humour 
which spent its last breath in the decadent genius of Dickens.*' Not 
The Jew of Malta only, but the other plays of Marlowe too are 
in their genre such farces, farces that jerk out savage laughter in the 
very impulsion of their tragedy. Tamburlaine and Faustus and 
Barabas and Mortimer and Guise and Dido are all credible only in 
the enchanted island reared up by the Marlovian verse ; but in this 
our land of fact they are caricatures all, futilities and failures all. 

The other charge against Marlowe is no less serious and no less 
mistaken. The charge runs : Marlowe was no adept in characteri- 
sation ; he could paint only one fixed type of character that is all 
ambition and no love, all sound and fury and of little poignant 
human significance. Here again the critics are asking too much. 
Marlowe’s career as a dramatist extended to less than five years 
probably, and he was dead before the age at which Shakespeare was 
still fumbling uncertainly with other people’s plays. Even then, what 
an abundance of creative power Marlowe had displayed ! Tambur- 
laine, Faustus, Barabas, Mortimer, Abigail, Dido, Catherine, 
Ithamore, Guise, Prince Edward, Mephistophilis, Bajazeth, — they are 
all striking figures and not one of them would fade from the memory. 
The man who could with such delicacy portray the love of Dido for 
Aeneas or the curious though sincere filial solicitude of Abigail for 
Barabas cannot certainly be criticised for his inability to portray 
women. Nor are all Marlowe’s characters strong of will, giants in 
the midst of pigmies. Edward can dominate a scene with his 
helplessness as surely as Tamburlaine can with his triumphs ; the 
tortures Bajazeth and his wife undergo are of their kind very touching 
indeed ; and not many dramatists have succeeded in making boys as 
credible as Prince Edward is in Edward II : 

“ Mother, persuade me not to wear the crown, 

Let him be king, I am too young to reign . . . 

“ My lord, if you will let my uncle live, 

I’ll requite it when I come of age . . , 

“ What safety may I look for at his hands, 

If that my uncle shall be murdered thus ? . . . 

“ . . . accursed head, 

Could I have ruled thee then, as I do now. 



CHRISTOPHER MARLOWE! 


65 


Thou hadst not hatch’d this monstrous treachery ? 

Here comes the hearse, help me to mourn, my lords : 

Sweet father here, unto thy murdered ghost, 

1 offer up this wicked traitor’s head, 

And let these tears distilling from mine eyes, 

Be witness of my grief and innocencie.” 

Psychologically there is nothing surprising in Prince Edward s 
words or actions ; he is natural throughout. Again, in DidOy 
Queen of Carthage the little boy, Ascanius, is a lovely, happy thing : 
Asca, Madame, you shall be my mother. 

Dido. And so I will, sweet child : be merry man, 

Here’s to thy better fortune and good stars.” 

Marlowe, daring inventor that he was, was ceaselessly experi- 
menting. He had tried to sketch people at once as romantic projections 
and as laughable caricatures ; he had tried to make angels and devils 
human and human beings nearly superhuman or inhuman ; he had 
incessantly shaken the kaleidoscope of Character to draw yet newer 
patterns for our edification. What grim humour lurked in his brain 
when he was working at these juggleries ? He should have mightily 
enjoyed writing his plays and poems : were they not in sum his own 
original world, foil to the hard world of fact ? 

A further vexed question is this : how far, or whether at all, 
Shakespeare was indebted to Marlowe ? Idolaters of the Bard of Avon 
often think it their duty to deny Marlowe’s influence in to to. It is 
necessary in this connection to get the things in historical perspective. 
Marlowe was born in the same year as Shakespeare, but the former’s 
academic laurels and consequent status in London society placed him 
at an initial advantage. But that by itself was not all. Marlowe 
deliberately became a dramatist while Shakespeare merely, almost 
unconsciously, gravitated to and at last possessed drama. Like so 
many others of his contemporaries, Shakespeare must have been 
dazzled by this new star. He should have been among those who 
would spurn their sleep in stiU dark night to meditate upon his 
(Marlowe’s) golden lines.” Shakespeare must have been among 
those who met at the ‘‘ Mermaid ” tavern ; the great contemporaries 
should have talked tilings with fervour and with heat ; they should 
have collaborated on a play or two, or perhaps more. Then Shakes- 
peare wrote his first plays : comedies like “ Love’s Labours Lost ” 
and ‘ The Comedy of Errors ” and a tragedy like “ Titus Andronicus.” 
Most probably Shakespeare did no more than revise these plays. 
Soon Shakespeare was at work on other comedies and tragedies, 

particularly on Richard III ” and Richard 11.” And both these 

I 
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plays seem to be drenched in Marlowe. In the words of Prof. Schel- 
ling : “ Richard is conceived, by the help of tradition and previous 
stage representation, as a monster of moral depravity, a figure of 
heroic proportions and heroic wickedness and perfidy, stalking through 
life regardless of anything but his own ruthless ambition. This is 
Marlowe's conception of the tragic protogonist and comparable not 
only in conception but alike in execution — in a certain largeness of 
phrase, force of passion and objectiveness of poetic spirit — with 
Tamburlaine, Faustus and Barabas.” 

We have already drawn attention to the similarity between the 
long opening soliloquies of Richard 111 and the Duke of Guise. We 
might notice again the grouping of villain and accomplice : Barabas 
and Ithamore in The Jew of Malta, Richard and the Duke of 
Buckingham in “ Richard III ”, who are, in Mr. E. E. Stoll's sug- 
gestive phrase, “ crocodiles cai'essing and caressed.” Queen Marga- 
ret's curses have the tang of Bajazeth s : says Margaret — 

Ecirth gapes, hell burns, fiends roar, saints pray, 

To have him suddenly conveyed from hence. 

Cancel his bond of lile, dear God, I pray, 

That I may live to say. The Dog is dead ! ” 

And Zabina, not less virulent than her husband Bajazetli, cries : 

Let all the swords and lances in the field 
Stick in his breast as in their proper rooms ! 

At every pore let blood come dropping forth. 

That ling’ring pains may massacre his heart. 

And madness send his damn'd soul to hell ! ” 

What Mr. Scott-James calls “ the torrent of Marlowe’s eloquence 
which mingled fantastic brutality with sweetness ” seems new-born 
in the altercations between Margaret, Elizabeth and the Duchess of 
York in Shakespeare's play, distinctly reproducing similar things in the 
verbal passage at arms between Zenocrate and Zabina in Marlowe's 
play. Even the occasional humour in “ Richard III " is of the grim- 
mest Marlovian hue : 

“ Anne. O, he was gentle, mild, and virtuous. 

Glou. The better for the King of Heaven that hath him. 
Anne. He is in heaven where thou shalt never come. 

Glou. Let him thank me, that holp to send him hither ; 

For he was fitter for that place than earth. 

Anne. And thou unfit for any place but hell. 

Glou. Yes, one place else, if you will hear me name it. 
Anne. Some dungeon. 

Glou. Your bed-chamber.” 
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The influence of Marlowe can nearly as palpably be discerned in 
Shakespeare's Richard II.” Edward II and Richard II are weak- 
willed kings both, are both forced to abdicate, are both thrilling poets 
till the last, from which realm neither Mortimer nor Bolingbroke could 
dispossess them. These are the words of Edward when he resigns 
his crown : 

“ . . . . Here receive my crown. 

Receive it ? no, these innocent hands of mine 
Shall not be guilty of so foul a crime, 

He of you all that most desires my blood. 

And will be called the murderer of a king, 

Take it : what, are you moved, pity you me ? 

Then send for unrelenting Mortimer 

And Isabel, whose eyes being turned to steel, 

Will sooner spark fire than shed a tear . . . 

Come death, and with thy fingers close my eyes, 

Or if I live, let me forget myself.” 

Here are Richard’s words : 

“ . . . . Here, cousin, seize the crown ; 

Here, cousin, 

On this side my hand, and on that side thine. 

Now is the golden crown like a deep well 
That owes two buckets, filling one another. 

The emptier ever dancing in the air. 

The other down, unseen, and full of water. 

That bucket down, and full of tears am I, 

Drinking my griefs, whilst you mount up on high . . . 

You may my glories and my state dispose. 

But not my griefs : still am I king of those.” 

The situation is the same, and the imitation is apparent, and yet 
Shakespeare has already invented his incomparable wand and waved 
it, giving to words a complex fury of expression that makes thought, 
passion and poetry one. The words assert themselves and triumph, 
even more than they did in Marlowe. But all the same, Shakespeare’s 
indebtedness to Marlowe is clear. Is it not significant that Shakes- 
peare did not too soon dare to challenge Marlowe on his own ground ? 
Till nearly thirty-five years of age, Shakespeare did not attempt to 
write any of his superb dramas. “ Romeo and Juliet ” was a lyrical 
romance ; other early tragedies like “ Titus Andronicus ” “ Richard 
III '' and ‘‘ Richard II ” were variations on the Marlovian theme and 
no more. Even in his early comedies, and later in “ The Merchant 
of Venice ”, Shakespeare gives ample evidence of his own acceptance 
of Marlowe’s leadership. The extent of his borrowings from The Jew 
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of Malta in his “ The Merchant of Venice '' has been discussed by 
several critics, for instance by Professor Levin Schucking (“ Character 
Problems in Shakespeare’s Plays”, pp 88-92) and Mr. Stoll ( “ Shakes- 
peare Studies” , pp 269-71). Barabas and Abigail clearly foreshadow 
the Shylock and Jessica of Shakespeare’s play. A sentence from 
Professor Schucking may be quoted in this context : “ Marlowe’s play 
was all the more useful as its hero already possessed, to a very notice- 
able degree, that quality of Shylock which most critics agree in over- 
looking, viz., his servile and repulsive politeness, which so surprisingly 
appears in the scene with Antonio ( 1, iii ) ; we find the Jew of Malta 
commenting upon this trait with that self -characterisation which is 
quite usual in Marlowe’s works as well as Shakespeare’s.” The 
Barabas speech referred to is : 

“We jews can fawn like spaniels when we please ; 

And when we grin we bite, yet are our looks 
As innocent and harmless as a lamb’s. ” 

We might compare also these speeches of the two jews : 

“ Barabas. Why, I esteem the injury far less. 

To take the lives of miserable men, 

Than be the causers of their misery. 

You have my wealth, the labour of my life, 

The comfort of mine age, my children’s hope. 
And therefore never distinguish of the wrong. ” 
“ Shylock. Nay, take my life and all ; pardon not that. 

You take my house when you do take the prop 
That doth sustain my house ; you take my life 
When you do take the means whereby I live. ” 

Such pairs of passages go far to prove the justness of Mr. Eliot’s 
statement : “ when Shakespeare borrowed from him ( Marlowe ), 
which was pretty often at the beginning, Shakespeare made some- 
thing inferior or something different. ” What is really to the point 
is that there was in Shakespeare’s career an undeniable period of 
tutelage to the then all conquering Marlowe. In admitting this, 
we strictly keep to the facts : on the contrary, Swinburne’s view 
that Marlowe “ first, and he alone, guided Shakespeare into the 
right way of work ” is just like several others of his judgments,-— it is 
a misleading and fictitious exaggeration. 

A lot has been written about Marlowe’s unique contribution to 
the development of blank verse. He is not, of course, the creator 
of blank verse in English; that credit probably goes to the Earl 
of Surrey, whose translation of the second and fourth books of 
the “ Aeneid ”, although wooden and stiff as yet, showed to his 
countrymen what a potent weapon they had in this new medium of 
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poetic expression. What Marlowe really did was to infuse into the 
inanimate frame-work of Surrey’s verse the promethean heat that 
transformed it into a succession of mighty lines, a fit vehicle now for 
expressing rapture or limitless desire. How did he achieve this 
extraordinary change ? Surely, with his so irrepressible imagination 
that is, in Mr. Arthur Symons’s words, filled with fire and flame, 
with smoke and hell’s fumes ; with the savourous scent of incense, 
with the bitter taste of unshed tears, ” — in other words, with his 
genius. But this is really begging the question ; we should be able, 
besides, to discover the art and artifices that Marlowe consciously or 
unconsciously employed to achieve his object. Mr. Churton Collins 
has given a comprehensive analysis of Marlowe’s blank verse: If we 
examine the mechanism of his verse, we shall see that it differed from 
that of his predecessors in the resolution of the iambic into tribrachs 
and dactyls, in tlie frequent substitution of trochees and phyrrhics for 
monosyllables, in the large admixture of anapaests, in the interspersion 
of Alexandrines, in the shifting of the pauses, in the use of the he- 
mistichs, in the interlinking of verse with verse.” We shall mark the 
progress by means of a few quotations arranged chronologically : 
first, these from Surrey’s “ Aeneid ” : 

“ These ruthful things that I myself beheld, 

And whereof no small part fell to my share : 

Which to express, who could refrain from tears ?” 
next, these lines from “ Gorboduc ” : 

And truth thereby vested in subjects’ hearts, 

To owe faith there where right is known to rest. ” 

and these from Greene : 

“You of the bench, and you, my fellow friends, 

Neighbours, we subjects all unto the king; 

We are English born, and therefore Edward’s friends...” 

How different is the ring when we hear Marlowe in divers moods, 
in ecstasy as in : 

“O my girl, ‘ 

My gold, my fortune, my felicity ! 

O girl, O gold, O beauty, O my bliss !” 
in the extremity of anguish as in : 

“ Behold me here, divine Zenocrate, 

Raving impatient, desperate and mad...” 

or in : 

“See, see, where Christ’s blood streams in the firmament !” 
in feeling admonition as in : 

“ Break heart, drop blood, and mingle it with tears, 

Tears falling from repentent heaviness 
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Of thy most vile and loathsome filthiness, 

The stench whereof corrupts the inward soul 
With such flagitious crimes of heinous sins 
As no commiseration may expel...” 

Several of the things mentioned by Mr. Churton Collins may be 
noticed in the. passages quoted above or elsewhere in this paper, in 
fact in every authentic Marlovian passage. Mr. Robertson and, 
following him, Mr. Eliot, have found several imitations of and impro- 
vements upon Spenser in Marlowe ; and Mr. Eliot adds : “ The. verse 
accomplishments of Tamburlainc are notably two ; Marlowe gets 
into blank verse the melody of Spenser, and he gets a new driving 
power by reinforcing the sentence period against the line period. 
The rapid long sentence, running line into line. . . . marks the certain 
escape of blank verse from the rhymed couplet, and from the elegiac 
or rather pastoral note of Surrey .... In Faustus Marlowe went 
further : he broke up the line, to a gain in intensity, in the last solilo- 
quy : and he developed a new and important conversational tone in 
the dialogues of Faustus with the devil .... The account of the sack 
of Troy ( in Dido ) is in this newest style of Marlowe’s, this style 
which secures its emphasis by always hesitating on the edge of 
caricature at the right moment.” It all amounts to saying that 
Marlowe was making his verse ever increasingly approximate to the 
idea, so that, there might be effected a perfect fusion of form and 
substance ; he was teaching his verse to be not merely mighty but 
also to be supple, malleable, intense, deceitful and amusing. 

It is time this paper were concluded. Marlowe is one of those 
poets whom one adores intensely or hates as much. He is indisput- 
ably one of the grand Napoleons in the realm of verse. Alas, no 
Bradley has yet discussed elaborately the “ substance of Marlovian 
tragedy ” ; no Moulton has yet discoursed on “ Marlowe as a 
Dramatic Artist.” But there is an enthusiastic paper in Vol. Ill 
of the English Association’s annual “ Essays and Studies” devoted to 
a discussion of the dramatic technique of Marlowe. Its author, 
Mr. George P. Baker, has some very interesting things to say about 
the two Parts of Tamburlaine and Edward IL He shows 
that Marlowe’s departures from the historical material at his disposal 
were necessary for the greater unity and coherance of his plots. One 
or two sentences may be appropriately quoted here : “In Tamhur- 
laine he passes from unifying episodes to treating episodes unified 
into a keen study of character. In Edward II by rousing interest 
promptly ; by remassing his materials so as to maintain interest ; by 
creating and developing a contrasting sub-plot ( Isabella-Mortimer 
story ) ; and by motivation of character he reveals himself a genuine 
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tactician. That is, he wrote vividly aware of the stage on which his 
plays would be given and of its audience. And no more than that 
we could ask of him. Marlowe's plays were a roaring success when 
first they were performed ; people probably neither noticed the so- 
called bombast nor cared for the piled-up murders ; probably they 
really were thrilled to the roots of their being, hearing those speeches 
and witnessing those scenes. M. Taine writes, referring to Marlowe’s 
plays : “All this is pretty strong, you will say : these people kill too 
readily, and too quickly. It is on this very account that the painting 
is a true one.” 'fhat is to say, in Elizabethan England, with so many 
Italian novelettes floating about describing the oddest crimes, and 
with strange exaggerations in practice somehow connected with the 
Renescent ideal, Marlowe’s tragedies were felt to be quite in tune 
with the rest. 

To summarise in a sentence the Maiiovian ideal of tragedy is 
too risl<y a thing. It is apparent that he was very much in sympa- 
thy with Machiavelli’s views as expressed in his “ The Prince. ” 
Machiavelli after all was only integrating in his thesis the various 
Renescent ideals of conduct proceeding from an unashamed individual 
ism. Virtu, — that was to be the Renescent God ; in so far as virtue 
was that quality in a man that urged him to forge his own career and 
realise his own potentialities untrammelled by the dead weight of 
tradition, Tamburlaine and Faustus and Barabas have their particular 
virtu and well answer the Machiavellian ideal. In tlie second place, 
Marlowe seems to have fully accepted the Renescent notion of indivi- 
dual worth as opposed to hereditary right. Marlowe seems positively 
to relish the sight of princes and emperors impotently kowtowing to 
such super-men as Tamburlaine and Faustus, Barabas and Mortimer ; 
he again and again represents kings as cowards and weak-willed and 
some sundry individuals as nobly gifted to dare even the immortal 
gods. Marlowe thus would make heroes of ordinary human beings, 
but people who by sheer exertion assume the proportions of Titans. 
Not fate is the motive-force of tragedy in Marlowe, as it is in Greek 
drama ; it is rather the struggle between the hero and his surround- 
ings, the struggle in which the hero generally fails at last. Tambur- 
laine himself finds himself impotent against the forces of disease and 
death ; Faustus and Bai*abas and Mortimer, they are all vanquished 
in tire end. But while the fight lasted, it had been most thrilling, and 
that, in a Marlovian tragedy, is everything. But though vanquished 
in the end, the heroes yet seem to say with Henley : 

“ In the fell clutch of circumstance 

I have not winced nor cried aloud. 

Under the bludgeonings of chance 

My head is bloody, but xmbowed. ” 
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Of Marlowe’s heroes, only Faustus seems to whine in the end ; and 
this, it seems more than likely, rather falsifies Marlowe’s own view- 
point ; it should have been a concession to the prevalent sentiment of 
his audiences. All his otlier heroes meet death bravely. They seem to 
“ ne wish for death, ne fear his mi^ht. ” Taking the plays as a 
whole, the recurrent note that is struck appears to be a superior 
contempt ‘‘for earthly limitations and the yearning to glut human 
desires with a completeness denied in this world” (Boas). And in 
order to produce this illusion of unearthly power, to create these 
supermen, these (Jullivers amongst Lilliputians, Marlowe often had to 
take his audience to distant lands, speak of the unlikeliest kingdoms, 
and to chronicle men and women so different from the English. He 
found in the newly published map “ Theatrum orbis Terrarum ” by 
Ortelius the open sesame, as it were, of his imagination. Poring over its 
lines and curves, lisping the polysyllabic names of rivers and mountains 
and distant territories, his fancy took wings, and as he sat down to write, 
the numberscame in their luxuriant and rich formation. What really 
happened to Marlowe, and through liim to English dramatic poetry, is 
finely described by Ethel Seaton in the suggestive paper “ Marlowe’s 
Map ”, from which the following passage may be abstracted here : 
“ He ( Marlowe ) was playing a great game of chess, with kings and 
conquerors for pieces, and for chessboard, the Theatrum orbis 
Terrarum : a Kriegspiel, . . . but his game, being imaginary, witliout 
our bitter urgency, was excellent sport . . . from the bare outlines of 
maps, and perhaps from the dry statements of Cosmographers, he 
‘ bodied forth the forms of things unknown ’. He saw tlie Polar 
clitfs as ‘ rocks of shining pearl ’ ; he heard the boisterous waves of 
raging Lantchidol beat on an unchartered coast. He pondered over 
the great Atlas till the countries ‘ came alive ’, and the creatures of 
his brain went through such adventures as fell to the lot of many an 
Englishmen of his time.” To Marlowe, then, poetry was supreme 
sport ; to imagine things, to project them finally and permanently into 
the realm of poetry, to make of man a higher and a greater than he 
is, — these were Marlowe’s sport, and hence certainly he deserves 
Swinburne’s encomium, “ He is the greatest discoverer, the most 
daring and inspired pioneer, in all our poetic literature.” 

K. R. Srinivasa Iyengar. 


( I am thankful to Principal H. Hamill, I. E. S,, for kindly going 
through the MS. of this essay and making useful suggestions towards 
its improvement. K. R. S. ) 
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In Macbeth I. V. 19 occurs a passage upon which much critical 
ink has spilt. I quote the passage from the Cambridge Shakespeare 
edited by Aldis Wright. 

II 10 U ‘Idst have, great Glamis, 

That which cries ‘ Thus then must do, if thou have it ; 

And that which rather than dost fear to do 

Than wishest should be undone.' 

The passage has presented so many problems that the Cambridge 
editor gives it a critical note to itself. In this note he is sufficiently 
judicial to offer no opinion of his own, in this resembling most com- 
mentators coram cruce. But he records his judgment in the text he 
prints. 

His note reads : 

Note I. 

I. 5. 19-22. Pope was the first to place the words 'Thus thou . . . 
undone ' in inverted commas, and was followed substantially by all 
subsequent editors with the exception of those we are about to mention. 
Hanmer printed in italics ' This thou must do if thou have it ' only, 
and was followed by Capell and Mr. Staunton, except that they restore 
the original reading ‘ Thus ' for ‘ This Johnson proposed to read 
'me' for ‘if in line 20, printing in italics the same words which Pope 
included in inverted commas. His reading was adopted by Rann. 
D. A. Hunter (Harry Rowe) read : 

‘Thou' dst have, great Glamis, 

That which cries, Thus thou must do, if thou have me ; 

And thaVs what rather thou dost fear to do, 

Than wishest should be undone/ 

Mr. Joseph Hunter {New Illustrations of Shakespeare, 
IL p. 172) proposed to mark the words ‘Thus thou must do’ only as a 
quotation, and to read line 20 thus : 

That which cries Thus thou must do” if thou wouldst have it.’ 
The Variorum edition of the play is even fuller of possibilities. 

Both the Cambridge Edition note and the Variorum Edition seem 
to me to miss certain essentials. They all presume that what, in the 
opinion of Lady Macbeth, Macbetli would have, are, (z) the throne of 
Scotland, («) the disappearance of Duncan. 

J 
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Now let us remember that from the point of view of Lady Mac- 
beth {it) is a necessary antecedent to (f) and that to her clear vision 
the two are one. 

Remembering this, let us view the earlier part of her speech, and 
let us note that it is cast in a euphuistic mould ; and that, in it, she 
lisps in antitheses for the antitheses come. It is therefore both artis- 
tically and psychologically necessary that her culminating remark 
should be antithetical. For the reasons already adduced, I claim that 
between 'the taking off of Duncan,’ and the throne of Scotland there is, 
for Lady Macbeth, no antithesis whatsoever. 

In Shakespeare’s time punctuation was in its infancy and serious 
proof reading not yet conceived. Punctuation was either grammatical, 
rhetorical or histrionic, according to the fancy of tlie punctuator. 
There is, therefore, from the Folio no evidence to be drawn from its 
punctuation. 

One past Editor had a glimmer of light, but it failed him. He is 
Mr. Joseph Hunter. Let us follow his glean and ignore his proposed 
alteration of the verse for (difficilior lectio senper probabilior) we must 
try CO keep to the words of the text. 

Let us punctuate thus : 

Thou 'Idst have. Great Glamis, 

ITiat which cries, 'Thus thou must do’, if thou have it ; 

And that which rather than dust fear to do 

Than wishest should be undone. 

There is but one thing which tells a man his duty. It is the voice 
of conscience. If he has a conscience it will speak. In the opinion of 
Lady Macbeth, her husband would like to be a man of conscience. 

Thou’ldst have, great Glamis, 

That which cries, 'Thus thou must do’, if thou have it. But, at 
the same time, the seeds of corruption have begun to mortify the 
categoric imperative within him, and so he’d have the death of 
Duncan — 

That which rather thou dost fear to do 
Than wishest should be undone. 

This very simple adjustment of the orthodox punctuation saves 
us from all necessity of suggesting with Dr. Johnson that Shakespeare 
wrote iP when he meant ‘me’, or that when he wrote ‘if thou have it’ 
he meant 'if thou’ldst have me.’ 


H. Hamill, 



THE APRl HYMNS IN THE RGVEDA.* 

[Translated into English and briefly annotated.] 
ft' 

V. A. Gadgil. 

Introduction. 

1. It is generally believed that the Apri hymns form a liturgical 
introduction to an ^imal sacrifice. The \^rd apn can be derived 
either from a + s/pr ‘ to fill ' or from a + s/pn ' to please/ to gratify ; 
both the derivations are suggested at Sat. Br. III.8.1.2 [aprinati 'fills’] 
& VI.2.1.28-31 [ aprinati 'pleases’ ] . More probable is the second 
derivation which corresponds to the Zend afrinaiti. These ten Apn 
hymns are evidently composed for sacrificial purposes as their construc- 
tion is very artificial. They consist generally of 11 rks each of which 
is addressed to a separate deified object connected with sacrifice. 
The usual order of the verses is as follows : — First verse, to Agni either 
as the samiddhah ' the enkindled one’ ( cf. I. 13 ; 142 ; 188 ; II. 3 ; 

IX. 5 ; K 5 ; X. 110 ) or as the receiver of samidh ( cf. III. 4 ; VII. 2 ; 

X. 70). Second verse, either to Nara^amsa (cf. I. 13 ; 142 ; II. 3 ; 
V. 5 ; VII. 2 ; X. 70) or to Tanunapat ( cf. I. 13 ; 142 ; 188 ; III. 4 ; 
IX. 5 ; X. 110). Both the deities are invoked to spread honey and 
ghee over the sacrificial oblation. Third verse, to Agni associated 
with N/id ‘to praise,’ as its object (cf. 1. 13 ; 142 ; 188 ; II. 3 ; V. 5 ; 
VII. 2 ; IX. 5 ; X. 70 ; 110 ; only once, that too perhaps through over- 
sight, is Agni connected with id or ir, ‘ the sacrificial food ’. cf. III. 4 ; ). 
Fourth verse, to Barhih. Fifth verse, to Devlr Dvarah. Sixth 
verse, to Usdsd-Naktau. Seventh verse, to Daivyau hotarau ( see note 
on I. 13.8.) Eighth verse, to the three goddesses, Saraswafi, iZ5, 
BKdratl (for Mahi see note on 1.13.9). Ninth verse, to Tvastr whose 
function is to bestow fruitful genital vigour upon the worshippers. 
Tenth verse, to Vanaspati, the sacrificial post. Eleventh verse, to 
the Svdhdkttis which are the exclamation 'Svahd' pronounced over 
the oblations offered to the favourite deities of the poet. 

2. These Apri hymns belong to ten different families of R^^is. cf. 
M. Muller, History, p. 463 (Kanvas I. 13 ; Sfigirasas I. 142 ; Agastis I. 
188 ; 6aunakas i.e. Grtsamada family II.3 ; ViSvamitras III.4 ; Atris V.5 ; 


* I am deeply indebted to Professor Velankar, my teacher and colleague for 
initiating me into the field of Rgvedic studies and for making helpful suggestions 
tp me from tjme to time. 
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Vasisthas VII. 2 ; Ka^yapas IX. 5 ; Badhrya^vas X.70 ; Jamadagnyas 
X.llO). Out of these ten families tour families (Saunakas IL3; Atris 
V.5 ; Vasithas VII.2 ; Badhrya^vas X.70) invoke Narammsa only ; 
other four (Agastis 1.188 ; Vi^vamitras III.4 ; Ka^yapas IX.5 ; Jamad- 
agnyas X.llO ;) invoke Tanunapat only ; while the remaining two 
families (Kanvas 1.13; Angir^as 1.142) invoke both Nara^amsa and 
Tanuanpat. AccoMing to the Asvalayana ^rauta-sutra III.2, those who 
belong to the Saunakas should use the "Aprl hymn of Grtsamada i.e. 
II.3 ; those belonging to the Vasisthas should use the Hpn of Vasis^a 
i.e. VII. 2 ; and all other families excepting those of the Saunakas and 
the Vasithas may either use the Aprl hymns of their own R-is or 
may even choose the Aprl of Jamadagni i.e. X. 110. From this 
statement it appears that the Aprl hymns of the VII and II man- 
dalas must have formed a group by themselves apart from the re- 
maining 8 Aprl hymns which may have been composed later in imi- 
tation of these two. The statement that the Grtsamadas and the 
Vasi^thas must use their own Aprl hymns, and are not allowed 
to choose any other Aprl hymn, must have a very long history behind 
it. It is interesting to note in this connection that both the Grtsama- 
das and the Vasi'thas invoke Nara^amsa in their Aprls, whereas the 
Jamadagnyas and the Visvamitras invoke Tanunapat. The traditional 
hostility between the Vasisthas and the Visvamitras is a fact well 
known to vedic scholars. Under these circumstances it is quite con- 
ceivable that Visvamitra should not follow Vasi^tha in the use of the 
Aprl and should invoke Tanunapat in place of Nara^amsa, and that 
the families of the Atris and the Badhrya^vas may have followed the 
example of the Vasistthas, while those of Agastya, Kasyapa and 
Jamadagni may have followed Visvamitra or in view of the priority of 
Jamadagni to Visvamitra and the high regard generally shown to the 
Jamadagnyas by the Visvamitras, it is more probable that the latter 
and the other families mentioned above may have followed the ex- 
ample of Jamadagni (X. 110.) in the use of Tanunapat. The borrow- 
ing of verses 8->ll by the ViSvamitras from the Aprl of the Vasisthas 
does not go against such a supposition; for this borrowing can be 
satisfactorily explained in the following manner. 

3. It is now fairly well established that the two Rsis, Vasis&a 
and ViSvamitra served as the chief priests at the court of the same 
king, Sudas (cf. VII. 18 & 83 ; III. 33 & 53). Vasi^tha was serving 
first and was later supplanted by Visvamitra. The Aprl used by 
Vasistha as the Purohit of Sudas, the king of the Bharatas, contains a 
reference to the tribe of his patron (cf. bharaft bharafibhih at VII. 2.8) 
and must, therefore, have already been accepted as their favourite 
Ap/l by the Sud^-family. Afterwards ViSvamitra or some other poet 
of his family composed a separate Aprl, but retained the last four 
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stanzas as a mark of allegiance to the family of Sudas. This conjec- 
ture, namely the classification of the Aprls into two distinct groups — 
the Nara^amsa and the Tanunapat — is rendered more probable by a 
passage in Katya. Sarvanukra. according to which those Apri hymns 
which contain an invocation to Nara^amsa are called Apram or rather 
Apram is the Devata of them, whereas those in which Tanunapat is 
invoked are styled Apriyah. Apram appears to be a collective name 
and suggests, therefore, that with Nara^amsa the other deities of the 
Aprt hymns formed a perfect unity, but not so with Tanunapat, and 
hence the use of the plural, i.e. the Apr’is in the second case. 

4. One more point favourable to this conjecture is the identity 
of Nara^amsa with the Avestic Nairyosanha, On the strength of this 
identity vedic scholars trace Nara^amsa to the Tndo-Iranian period. 
Tanunapat, on the other hand, is comparatively a new word and does 
not occur outside the Aprl hymns except at III. 29. 11 & X. 92.2, 
while Nara^amsa occurs in about 8 passages outside the Aprls. The 
comparison of the Aprls of Vasistha and Vi^vamitra would support 
the conjecture that the former is the earlier of the two. For instance 
at III. 4.3, Agni is called the hofu of id or idd [cf. ilah hoidrani ] . 
'Vhe word id has no connection with s/ld ‘to praise' which is the key- 
word at this place in all other Aprls. Possibly the author of this 
hymn is either misled by similarity of sound or has purposely made 
an innovation as against the use of s/ld in Vasistha's Aprl. Besides 
Visvamitra's Aprl does not mention the word 'dvdralC in verse 6 and 
has retained, as shown above, the last four verses of Va^istha's Aprl. 
The Agni hymns in Vi^vamitra mandala represent a much later stage 
of development of die sacrificial ritual, cf. Nos. 8 & 21 in particular. 

5. What has been said above of Vi^vamitra’s Aprl can with 
equal force apply to die remaining 7 Aprl hymns ; for in point of their 
diction and style they approach the ordinary suktas. The nearer an 
Aprl hymn is to the ordinary style, the later it is. Of these 8 later Aprl 
hymns, the Aprl of Jamadagni s^ms to have been considered as the 
most important one from oldest times. That is why A^valayana lays 
down that the Aprl of Jamadagni may be employed by any one of the 

families excepting those of Vasistha and ^unaka. 'Phis is further 
borne out by the fact that Jamadagni is a very old Rsi whom even 
Vasistha respectfully refers to at VII. 96.3 and Kutsa as well who at 
DC 97.51 [arseyam Jamadagnivat nah\ aspires for Rsihood in the 
manner of Jamadagni. 'Fhe relations between the families of Jama- 
dagni and Vi^vamitra are, on the other hand, very peculiar. The 
former are not only respected as an old family of sages by the latter, 
but are also looked upon by them as their friends and defenders in 
times of difficulties. It is with the help of the Sasarparls (for the 
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identification, cf. Velankar, Hymns to Indra B. U. J., Vol. Ill, part VI) 
granted to the Vi^vamitras by the Jamadagnyas that they i.e. the 
Vi^vamitras recovered their position from the ignoble defeat at the court 
of the king, Sudas (c.f. Ill 53. 15-16). The importance attached to 
the song of Jamadagni by the Vi4vamitras in the invocation of Mitra 
and Varuna at III 62.18, leads to the same conclusion. In the light 
of this discussion regarding the high position which the family of 
Jamadagni occupies among the families of R^^is, it is now not difficult 
to understand Asvalayana’s statement that in the Prajapatya Yaga all 
should employ Jamadagni's Aprt cf. Asv. Sr. Sutra. III. 2 [prajapatye 
iu famadagnyah Sarvemm ] . 

6. After this discussion on the statement of Asvalayana two 
things relating to the structure of these Aprls deserve notice, (l) All 
the verses in the different Aprl hymns are generally composed in the 
same metre. Gayatri, for instance, is used for I. 13 ; 188 ; V. 5 ; Tri^ 
tubh for II. 3 (with the exception of verse 7 which is in Jagati) & 
for III. 4 ; VII. 2 ; X-70 ; X-llO ; Anustubh for 1-142 ; and lastly in 
IX. 5, the first 7 verses are in Gayatri and the last four are in Anus- 
tubh. On account of the diversity of metres used in two Aprl hymns 
just now pointed above (cf. IX-5 & II. 3), and the identical appearance 
of four rks (8--11) in the Aprl hymns of the Vasi-thas and the Vi^va- 
mitras, Bergaigne conjectures that some of the R'^i families had only 
seven prayajas. Oldenberg does not support this conjecture (vedic 
hymns part II. p. 9). Bergaigne's point of view would, however, have 
been strengthened if the Grtsamada hymns were to follow a uniform 
practice with regard to a change of metre in the concluding verse of a 
hymn. No doubt there are some hymns in the II Mandal, in which 
there is a change of metre in the concluding verses (cf. II. 8.6 ; 13.13 ; 
17-8 & 9 ; 21.6) but there are other hymns also in which the metre 
changes in some intermediate verses only ( cf. II. 23T5 & 19 ; 24-12 ). 
(2) Each Aprl hymn contains 11 rks, but this general practice is not 
observed in 1. 13 & 142 of which the former contains 12 rks since both 
Nara^amsa and Tanunapat are invoked, and the latter has got 13 rks, 
Indra also in addition to Tanunapat being invoked at the end. Ob- 
viously these are later Aprl hymns as has already been pointed out 
above. 

7. Closely connected with the question of the relation of these 
Aprls to different Rsi families is another question concerning their use 
and origin. Almost all vedic scholars with the exception of Grassman 
seem to think that the Aprls were intended to be litanies at an animal 
sacrifice which was offered up either by itself or in connection with the 
Soma sacrifice. References to Vanaspati, at the 10th place in all the 
Aprl hymns, which is none other than the sacrificial post to which the 
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victim was tied, and to the ramna (cf. X.70*10) with which the victim 
was tied to the post, and lastly to the SamiB, the cutter of the victim 
(cf. II. 3.10 ; X. 110*10), make it abundantly clear that these 'Aprls 
were intimately connected with an animal sacrifice. Even later prac- 
tice, as reflected in the later vedic Literature, confirms this view ; for 
according to VS. XX. 36-46 ; XXL 29-40 ; XXVII. 11--22 ; XXVIII. 
24-34 ; XXIX. 25-36 ; Ait Br. IL 1.4 ; Sat. Br. III. 8.1.2 ; VI. 
2.1.28 ; XII. 8 2.19 ; S^v. 6r. Sutra. III. 2, these Apfis were used at 
an animal sacrifice. Grassman (Uber. Vol. I. p. 6) is, however, of 
opinion that the Apri suktas were not originally intended for use at an 
animal sacrifice, but formed a liturgical introduction to an Agni sacri- 
fice of a fairly stereotyped form in which Ghrta was the offering. From 
this point of view he tries to explain the regular scheme for an Aprl 
hymn in the following manner : — 

(1st rk) Agni is kindled early in the morning. (2 & 3) To him, 
the self-born (Tanunapat), the Nara^amsa, homage is paid. (4) Then 
Barhih is spread. (5) The symbolical doors of the sacred place are 
opened to let the (jods with their gifts in. (6) Then special deities 
are invoked. Night and Dawn being the first. (7) The two divine 
Hotrs appear. (8) Then follow the three Goddesses, Sarasvati, Ila and 
Bharati. (9) Also TvaU:, the father of the embryo, the protector of 
the family and cattle is invoked. (10) The trunk of the sacrificial post 
is anointed thrice with ghee and is raised up (the pasu is let loose). 
(11) Agni then consumes the trunk and carries the offering to the 
Gods under blessings of svdHa. 

8. Haug, on tlie other hand, believes that these Aprls are 
nothing but a poetical development of the more ancient prayajas and 
anuyajas, and owing to their litany-like character are presumably 
very old blessings which go back to the Indo-Iranian period ( Haug 
Ait. Br. Trans, p. 81 ). In this connection it is interesting to compare 
the text of the Aprl hymns with the corresponding praisas of the 
Maitravaruna priest at the Prayaja invocations given at Taitt. Br. III. 
6.2. In Avesta there are some short texts or prayers called the 
'Afringans' which are to be recited over a meal consisting of wine, 
milk and bread offered to an angel or the spirit of a deceased person. 
These Afringans offer a very close parallel to our Aprls (Haug 
Essays pp. 224-225 ). In both the terms the root is practically the 
same a-f v/pri ‘ to please ' (Sk.) and \/^ri ‘to invite' (Avesta). 
The animal sacrifices of the Indo-Iranians must, indeed, have been 
accompanied by the predecessors of the later Aprls and Afringan 
invocations, but partly through the reformist tendency and the ethical 
character of the teachings of Zarathushtra and partly owing to the 
antagonistic attitude of the ancient Iranians towards the vedic Indians, 



80 


journal of the university of BOMBAY 


the animal sacrifice came to be held in great disfavour among the 
Gathic Iranians with the result that the common invocations — the 
predecessors of the Aprts and the Afringam — came to be employed 
by them at the ordinary sacrifice as said above. The Vedic Aryans 
(m the other hand, continued their older practice and employed the 
Apris at an animal sacrifice. 

TRANSLATION. 

I. 13. 

(1) . Being well kindled, O Agni, Hotr, purifier, bring us hither 
the Gods for (tlieman) who offers sacrificial food, and perform 
the sacrifice. (2) Tanunapat ! Make our sacrifice sweet to-day 
for the Gods to feast. (3) I invoke here at this sacrifice the 
beloved Nar&amsa, sweet-tongued preparer of (our) oblations. 
(4) O Agni ! Being praised (by us ), bring the Gods hither in 
your easy-moving car. You are the Hold instituted by manus 
( man or Manu ). (5) Strew, O you wise men, in due order 
[ anusak ] the sacrificial grass dripping with ghee [ ghrtaprstam J 
where the immortal appear. (6) May the divine Doors, promoters of 
UtUy inexhaustible, open for worshipping gods this day and at this 
hour [ nunam. I . (7) I invoke at this sacrifice Night and Dawn, the 
beautifully adorned, that they may sit on this our sacrificial grass. 
(8) I invoke these two divine Hotrs, tlie wise ones with sweet tongue. 

NOTES. 

M3. 

Gayatri. (1) The key- word of the 1st rk is sami- s/ idh. In 7 out of 10 Apri 
hymns samiddha is used as an epithet of Agni ( of 1. 13 ; 142 ; 188 ; II. 3 ; V. 5 ; 
IX. 5 ; X. UO ) while in the remaining three sarmdh, a verbal noun, in the sense of 
fuel is used ( cf. III. 4 ; VII. 2 ; X. 70 ). ( 2&3 ) FOr the use of Mirakamsa and 
Tanmapat in the Apri hymns, see Introduction. Agni is addressed as Tamna^iat 
* son of the body ’ because Agni is enkindled by Agni himself, of. 1. 12.6. NaraLamsa, 
identical with the Avestic Nairyosanha * praised by men ’ can appropriately be an 
epithet of Agni. The function of both NaraLamsa and TanUnapdt is to spread out 
ghee or honey over the sacrifice. (4) The key-word is n/ ‘ to praise \ (5) 
Anusak : Adv.from anu-f >/ sanj. c: — Amdasya: The word may either be mas. or 
neu. ; in the former case it may refer to Agni himself, while in the latter it may 
stand for all Gods collectively or perhaps for the oblation. ct-Amdasya Cdanam 
at RV. I. 1704; Amrtasya caksanam at AV. V. 4-3; 28-7; XIX. 39*6~8. (6) 
Asoicatak : From n/ sasc means * inexhaustible ’ acc. to Geldner ( Der Kgveda Uber. 
p. 12 ) ; but it may also be more appropriately taken to mean ‘ not clinging to- 
gether M. e. wide open. (8) Devya Hotarau: They are often called Prathamd 
( cf. I. 188*7 ; II. 3*7 ; X. 110*7 ). Acc. to Geldner they are the first human priest 
and his sacrificial fire. Acc. to Yaska and Sayana they are the two forms of Agni 
ncimely the terrestrial one and the one in the mid-region [ aycunmgnih 
madhyamc^ca]. Oldenberg takes them as the divine counterparts of the Hotr 
and his assistant Maitravaruna priest. It is, however, more likely that the 
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May they perform this our sacrifice. (9) May lla, Sarasvafi, the great 
one, the three pleasure- giving Goddesses who never fail (us), sit down 
on the sacrificial grass. (10) Hither I invoke Tvastr, the foremost, of 
manifold forms. May he be ours alone. (11) O Vanaspati divine, 
present the oblations to the Gods. May the fame [ cetanam ] of the 
giver be foremost. (12) Offer the sacrifice with SvaKd to Indra in the 
sacrificer’s house. There I invoke the Gods. 

I. 142. 

(1) Being kindled, Agni, bring to-day the Gods for the man who 
holds the ladle. Spin out the ancient thread ( of sacrifice ) for the 
sacrificer who has pressed out Soma. (2) Measure out, 0 Tanumpat, 
the sacrifice, rich in ghee and full of sweetness, of a priest such as I 
am who sacrifices and toils for you. (3) The bright, purifying, 
wonderful Narasamsa, the God adorable among the Gods, sprinkles 
the sacrifice with honey thrice a day. (4) O Agni ! Being besought 
( by us ), bring hither the wonderful beloved Indra ; for this my prayer, 
O sweet of tongue, goes up [vacyate^ to you. (5) ( The priests are ) 

two chief priests known to the oldest ritual were the Hotr and the Adhvaryu 
(cf. M. Haug Ait. Br, Intro, p. 17). The divine counterparts of these 
two are D^tya Hoiarau in the Apri hymns. That by these the human priests 
alone are probably meant is suggested by epithets such as vipra at V 11 2*7; 
purohita rtvija at X. 70*7 ; ASrtt at X. 110-7. (9) The rk is the same as V. 5-8. 
Out of the three deities figuring in the Apri hymns BharaCi is dropped here and 
Mahi is mentioned instead as a substitute acc. to some scholars ; this word i. e. 
Mahl also occurs at 1. 142-9 & IX. 5-8. Pischel ( ved. studien. II 84 seq ) does not 
favour this idea, but proposes MaHi as a name of the Goddess, Dhisam, whereas 
M. Muller takes it as a river of that name. It should, however, be treated as an 
adjective of any one of the three Goddesses according to the context. It should 
be remembered that the word occurs at 1. 142.9, and 11. 5-8, in addition to the 
usual three deities ( Tisro Devata i. e. 7/5, Bharatl and Sarasvan , ) thus showing 
that it is conceived as an adjective. (11) Datnh : Bergaigne changes the accent 
of the word ( datuh^=datuh ) in view of V. 7.7, deriving if from \/ da* to cut and 
understands by it the human cutter of the victim. Oldenberg ( Noten Vol. I.p. 14) 
is prepared to take it in the sense of the divine cutter of the victim namely 
Agni himself (cf. Ill 3-4) if at all the word is to be derived and accepted as 
Bergaigne does. He, however, is in favour of retaining the traditional accent 
of the word, taking it as referring to either Agni as the giver ( \/ ‘ to give *) of 

the rewards or to the human sacrificer as the giver of oblations. 

I. 142. 

Anustubh. (1) Tantu : It here stands for the continuity of the sacrificial 
institution (cf. I. 159*4; II 3*6; X 57*2; 130*1; also s/ tan used in connection 
with the sacrifice.) (2) ^a^camna : To be derived from \/ sam * to labour.' 
(4) Wacyate (=^ucyate) : Acc. to Oldenberg ucyatc is not used here as in similar 
passag es li ke III 39*1, & X 47*7, to avoid the hiatus caused by a preceding vowel 
but n/ vac is used in the sense of ‘ move forward ' in such a context (cf. I. 46*3 ; 
III 6 1; 39-1;). (5) Strmmsah Vrnje: An example of Anakoluthon. The poet 

K 
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strewing the sacrificial grass and holding the ladle up, at this well- 
prepared sacrifice. For Indra I trim ( the sacrificial grass ), a wide 
shelter most spacious to receive the Gods. (6) May the divine Doors, 
the promoters of Rta, the wide, purifying, much desired, unfailing 
ones, open themselves for the Gods to enter. (7) May Night and 
Dawn being lauded, the neighbouring (Goddesses) of fine appearance, 
the young mothers of Rta^ sit together [ sumat ] on the sacrificial 
grass. (8) May the two divine Hotrs, of sweet voice, uttering prayers, 
the wise ones, perform this our sacrifice, which is successful 
[ sidhram ] and reaches Heaven to-day. (9) May the bright Hotra 
Bhdrafi, placed among the Gods, the Maruts, ( so also ) Ila, the 
great Sarasvaily the adorable ones, sit on the sacrificial grass. (10) 
May Tvastr^ well disposed towards us, let loose by himself that 
wonderful abundant seed in our navel, for the sake of prosperity and 
wealth. (11) Setting free (the victim) by yourself, O Vanaspati, 
sacrifice to the Gods. Agni, the wise God among the Gods, makes 
the offerings ready. (12) For Indra who is accompanied by Pu^an 
and by tlie Maruts and is inspired by the Gayatra song, for the Vi^ve- 
devas and for Vayu, offer the oblations with Svaha. (13) Indra ! 
Come here for a feast to the oblations sanctified with Svaha. Do 
come ! Hear our call ! They invoke you at the sacrifice. 

gives up his first construction where he conceives the priests as the subject, when 
he comes to vrnjc. Oldenberg proposes vr^jc as 1st per. at S. B. E. 46-155, but at 
Rgveda Noten Vol. I p. 144 takes it as passively used in the 3rd per with barhih 
as the subject (cf. VI. 11-5 and VII. 39-2) On the use of \/ vrj with ba/^hih, see 
Oldenberg. Vedic hymns Part I 1-38-1. (7) Bhandamam : To be derived from 
n/ bhafjd I. A. ‘ to receive praise ' (cf. Ill 2-12 and 4-6). Oldenberg takes the root 
to mean * to shine forth ’ and Grassmann derives bhadra from it. Sumat : Geldner 
takes it as an adjective of barhih, meaning ‘ beautiful (soft)’ (Ved-studien II 190). 
Acc. to Oldenberg it means ‘ together ’whicn seems better (cf. V. 2-4 ; X 32-3). 
(8) For Hotarau daivyd see note on I 13-8 ; Jugurvanl : From the s/ jr I. A. 
=gf , ‘ to praise meaning ‘ uttering praises it occurs only here. (9) Mahi ; 
See note on I 13-9. C The conjecture for reading martesu in place of marutsu 
appears bold to Oldenberg as it is against the text. (10) Puru vdram : Grassmann 
reads it as one word Puruvdram : See Oldenberg vedic Hymns Part II p. 156 
(cf. II 40-4). At Noten Vol. Ip. 145, however, Oldenberg rightly points out 
that there is no definite ground for this assumption. Geldner, however, takes 
putuvdram as one word in the sense of bahuvdram ‘frequently” Padapatha 
separates as vd aram (cf. VI. 13*4 ; VII 7-6). 

Tmam : Oldenberg takes it with puru ‘ plentiful by itself ’. It should rather 
go with 7 vas\r as in the following rk {upa imand dcvan yaksi vanaspate] and also 
at I. 188-10 imanyd vanaspate]. (11) Vanaspati is none other than the 
sacrificial post to which the victim was tied. (12) Gdyatra-vepasc : Vcpas is to be 
derived from n/ v(^. It is rather strange that Indra is said to be moved by 
Gayatra songs which are generally the favourite songs of Agni (Gayatravepas as 
an adjective of Indra occurs also at VIII. 1-10) ; but the word Gayatra may have 
been used in the general sense of a 'song ’ (cf, I. 10-1). 
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I. 188. 

(1) Being kindled you rule to day, a God with the Gods, 0 
winner of thousands ! Carry our oblations as a messenger, a sage ( as 
you are). (2) 0 Tamnapat ! The sacrifice is seavsoned with honey 
for the pious sacrificer [ rtam yate J . May he ( i. e. Tamnapat ) 
grant thousand-fold food. (3) Invoked and fit to be praised, bring 
hither, to us the worshipful Gods. Agni ! You are a winner of thou- 
sands. (4) They have spread with might the sacrificial grass pointing 
to the east, to seat a thousand heroes (i.e. Gods), whereon you preside, 
0 Adityas ! (5) The princely, the sovereign, the alhpervading, the 
eminent, the spacious and manifold, the (divine) Doors have poured 
forth (streams of) ghee. (6) Adorned with gold and well decorated, 
you indeed shine in your glory. Sit down, 0 Night and Dawn ! (7) 
(They) are verily the first two Hotrs, divine and eloquent sages. May 
tliey perform this our sacrifice. (8) Bharafi ! Uli I Sarasvafi I All 
you (Goddesses) whom I invoke, lead us on to glory. (9) Tvasir in- 
deed, the Lord, has shaped all forms and all cattle. Grant us their 
abundance. (10) Send the sacrificial food to the Gods by yourself, O 
Vanaspati! May Agni make the oblations delicious. (11) Agni, the 
fore-runner of Gods, is anointed (with ghee) to the accompaniment of 
the Gay at r a song. He shines at offerings blest with SviHd. 

I. 188. 

Gayatri. This hymn seems to be closely related to X. 110. Oldenberg 
thinks ( S. B. E. 46, 188 ) that the author of X. 110, knew and imitated this hymn. 

(2) c . — dadhat •' Either present participle going with yajna or Inj. ard per. sing, 
going with Tamnapat to be supplied as the subject ; but the latter seems to be 
better In view of II. 9T ; IV, 24-7 ; V. 14T ; and also the fact that Agni ( and not 
yajna ) is associated with the ‘ winning of thousandfold riches’ in the preceding 
and the following rks where sa and n / p are equal to our s/ in this passage 

(3) Ajuvhanah idyah : Repeated at X. 110-3. (4) Sahasmviram : acc. to Oldenberg 
‘ this is the Dasavira sacrifice of the .^aktyas. Ten valiant sons are born to those 
who perform it’ ( Pancavimsa Br. XXV. 7-4). But the word v^ira may even be 
taken to refer to the Gods and Sahasmviram may then mean ‘ making room for a 
thousand heroes i.e. Gods.’ Vlra is often used for Indr a, Maruts and other Gods 
( cf. I. 30-5 ; 61-4 ; 85*1 ; IV. 25-6 ) and barhih is called as devavyacasiamam, (5) a : 
Wat and Samrat occuring in the singular are perhaps proper names of the 
sacrificial doors as happily suggested by Oldenberg and Geldner, (6) Usasau: 
Ekases^a dvandva * Dawn and Night ’. (7) See note on L 13-8. (9) a + >/ yaj is 
sometimes used in the sense of *to grant’. (10) Pailtah: Acc. to European 
scholars it always means * a place ’ in Rgveda, but Sayana who takes it in the 
sense of * food * ( from s/ pa * to drink ’ ) may be right so far as our passage and 
ni. 31‘6. gre concerned, (cf. Velankar : Hymns to Indra, B. U. J. Vol. III. Part VI. 
p. 8~9 ). (11) Samajyase : Passive of n/ anj ‘ to anoint ’ ; it may also be taken as 
a passive form of y aj ‘ to urge ’ ( cf, II. 39-7 ; VI. 23-9) 
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II. 3. 

( 1 ) Agni, being kindled and set down on the earth, has stood 
up facing all the worlds. May the divine Hotr form of old, the purifier, 
the wise God Agni, being worthy, sacrifice to the Gods. ( 2 ) Nar^ 
asamsa lighting up the sacrificial chambers, equal to the three worlds 
by his greatness, of great splendour, moistening the offering with a mind 
intent on pouring ghee — may he anoint the Gods at the head of Sacri- 
fice. (3)0 Agni ! Being praised in our mind as the worthy one, 
sacrifice for us to the Gods before the human sacrificer. Bring hither 
the host of Maruts. Sacrifice, O men, Indra who is never foiled and is 
sitting on the sacrificial grass. (4) O divine Barhih ! On this (Barhih) 
which is increasing, rich in heroes, easily spread on the Vedi for 
wealth, anointed with ghee, take your seat, O Vasus, O all Gods, 
O Adityas, worthy of worship ! ( 5 ) May. the divine doors, easily 
passable, invoked with worship, open wide. May they, the spacious 
ones, undecaying, open wide, consecrating the race famous and rich 
in men. ( 6 ) May Dawn and Night, grown strong from of old, joyful 
like two female weavers, ( do ) their work well for us— they who 
combining together weave the woof spread out, the pattern of the 

n. 3. 

Triitubh, 7 jagali. (1) Pavaka : Pavaka is everywhere to be restored 
( Arnold. VM. p. 143 ). P/adivah : Adv. * from old days Arhan : Compare the 
later use of the word among the Jainas and the Buddhists (2) Dhamdni : DHaman 
from n/ cite ‘to place’ or ‘ to support*, meaning (1) abode cf. II. 3* 11 {Ghrtamvasya 
dhamd] ; III. 55-10 [ visva dHamani ] , (2) Law or practice, of III. 7-6 [ anusvam 

dhamii jarituh vavaksa]. (3) Power or lustre cf. X. 166-4 [abhibhnh 

dhamria ] . c :~-The meaning is metaphorical, the manah standing for the ladle in 
the hands of Narasamsa conceived as the Hota. Mdrdhan yajnasya naturally 
refers to the vzdi. The role attributed to Narakamsa here is the same as that 
assigned to Tardinaflat elsewhere ; thus the identity between the two is established. 
(3) Manusal parvah\ Agni is Arch-sacrificer. cf. X. 53-1 iplirvah asnidt^, 
Barhisadam: Oldenberg proposes to change it to barfnssadam: Waekernagel 
( Vol. I. p. 342 and Vol. II. p. 125) takes it to be a vedic custom by which the 
ending * s ’ of the first member in a compound is dropped , he calls it vedic elision. 
Acc. to Arnold ( VM. p. 143 ) barhisadam is preferable here and in V. 44*16 ; but 
barhissad in VII. 2-6c ; IX. 68, Ic ; X. 15-3c. (4) Subharam vzdyasyam : ‘ Easily 
carried on the altar or well laid upon the altar’. WiV 2 d^vdhx If it is to be 
taken as one word as Oldenberg would have it, both vikvz d^vdh and Adityah being 
vocatives would have to be accented; but the latter is not so accented. The 
difficulty can be solved Jf viive be taken as a separate word in the nominative, an 
adjective of dcvdh and Adityah of VII. 51-3 [ Aditya vi&ve Marutasca Vihe ] ; also 
III. 14-4 [ visve marutah ] . (5) Arnold ( VM. p. 142 ) reads unsya for urvi^ and 
st^raya^h for suprayaitdh * easily passable ’ ; acc. to Oldenberg also suprajdnah is 
supported by forms like supraya (cf. VII. 39-2), prayai (cf. 1, 142-6) and other 
corresponding passages of the 5pri hymns. Varifia : A race or a community, ( cf. 
1. 104-2 and III. 34-9.) (6) A happy comparison between Night and Dawn on the 
one hand and two female weavers on the other, a -.—After some form of 
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sacrifice, they easy to milk, rich‘in milk* ( 7 ) May the two divine 
HotrSy the first ones, the very wise, the very beautiful, rightly sacri- 
fice together with rks. They sacrificing together to the Gods, at the 
proper season, anoint them, on the navel of the Earth, over the three 
sloper. ( 8 ) Sarasvafiy the accomplisher of our prayer, the Goddess 
ITdy the all-surpassing Bharafi — may all the three Goddesses, of their 
own accord, sit down on this Barhihy the faultless shelter, and protect 
( us ). ( 9 ) Swiftly a manly son is born, tawny in colour, well suppor- 
ting ( Suhharah ), bestower of strength, loving the Gods. May Tvastr 
loosen the navel for us, and may he ( Vlrah or havih ) go to the 
abode of the Gods. { 10 ) May the vanaspati rise up, releasing (the 
sacrificial food.) May Agni make the offering ready with his skill 
{Dh’ibhih), May the knowing divine Immolator carry the thrice- 
anointed offering to the Gods. ( 11 ) Ghee is sprinkled. His womb is 
ghee. He rests on ghee. His abode is ghee. Bring ( the Gods ) accord- 
ing to your wont. Rejoice, carry the oblation consecrated with SvaKd, 
O Bull ! 


s/hrvQ to be supplied ; Sanata -.—Adv. ‘ From times immemorial ' ; Weber pro- 
poses samiam. Genitive plu. from n/ san * to win but Oldenberg does not 
approve of it. b : — Vayyeva occurs only here. It is, therefore, difficult to decide 
what exactly it means. It may be vayye iva ( dual Fern. ) or vayya iva ( dual Mas. 
or Sing. Fern, like tmsanakfa suiugha iva dhcnuh at VIL 2*6); Padapatha reads 
vayya iva. The word vayyd means * a female companion * ; Oldenberg suggests 
its derivation from vi ‘ a bird \ Can we not derive it from vayah ' age * ( cf. the 
classical vayasya ) ? cd : — Coming together they weave the woof spread out, the 
pattern of the sacrifice'. The idea is common in Rgveda, also cf. VS. 20*41 
[ianiwn iatampzkasa samvayanuy, acc. to Geldner ‘They weave the tantu 
( of time ) and the p 2 sah ( of the sacrifice )'. Perhaps tantu and pdah may 
stand in apposition; for yajnasya pdah cf. VII. 42-1 [adhavarasya pdah] 
Oldenberg takes pdah to mean ‘ an ornament ’ and Pischel takes it along with 
Sayana to mean ‘ rupa ' i.e. form*. ( 7 ) Ndbha prthivyah : Acc, to Oldenberg, * at 
the official sacrifice ' or ‘ at the altar ’ as Sayana takes it. The three s3»i« are 
probably the raised places where the three irauta fires are enkindled. ( 8 ) 
Vuvaturtih : ‘ All-surpassing ' from n/ tvar or n/ Ir ; svadhaya means * of their own 
accord ' from svadlid * inherent power '. Acehidram saranam : ‘ A safe or secure 
refuge ' either Nom. or Accu. sing ; in the former case it becomes the standard of 
comparison for the Dev7h dnd we get Luptopama acc. to Geldner, * Let the three 
Goddesses protect this barhih, having sat down, as a safe refuge ( protects) ’ ; in 
the latter case two more interpretations are possible according as barhih being 
taken as an object of fiantu and saranam going with nisadya or as barhih going with 
nisadya and karancan being taken as an object of fintu. ( 9 ) Subharah * * easy 
burden ' ; a good son supports himself. Acc. to Sayana the word means * well 
grown ' and acc. to Oldenberg, ‘ rich in gain '. d : — ^The subject ot etu is either 
v7r<ih or the sacrificial offering mentioned as the object of ava+ srj in the next 
rk. For fithah see note on I. 188. 10. (10) &am0: * The slaughterer ' who 
cuts up the victim ( of 1. 162. 9-10 ). Agni plays the roll of the ^am0 metaphori- 
cally (of. RV. III. 4.10 ; X. 110.10 ; VS. 21-21 ; 28.10 ) ; on this aspect of Agni see 
Introduction para 7. ( 11 ) Mimihse : l^ither Passive op Active 3rd per sing. 
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( 1 ) At every log of fuel be kind towards us. With every flash 
you grant us the* vasu’s favour. Bring hither the Gods, 0 God, for 
sacrifice. Being well disposed, O Agni, sacrifice as a friend to your 
friends. ( 2 ) ( TanTinapat ) whom the Gods, Varuna, Mitra, Agni, 
honour daily thrice a day, O Tanvnapat, make this our sacrifice 
which worships (■ the (lods ) and whose abode is in ghee, sweet with 
honey. ( 3 ) ( Our ) thought rich in all boons goes up to worship the 
first Hofr of the holy food and to honour him, the Bull, with prayers. 
May he, the best sacrificer, inspired ( by our prayers ) sacrifice to 
the Gods. ( 4 ) Your way to the sacrifice is made to go high up ; the 
flames have gone up to the ( high ) regions. Or the Hotr has sat 
down at Heaven’s navel. We spread out the sacrificial grass, spacious 
enough to receive the Gods. ( 5 ) Choosing in mind the work of seven 
priests, inspiring all, ( the Gods ) came according to the Holy Law. 

( The divine doors ) many and adorned with heroes { i. e. Gods or 
men ), bom at the sacrifices, have moved on here to this sacrifice. 

( 6 ) Hither ( come ) the two Dawns, the neighbourly ones, being 
fauded and differing in form, they smile on so that ( the Gods ) 
Mitra, Varuna, Indra accompanied by Maruts, with their glories, 
may accept us. ( 7 ) I propitiate ( Nyrnje ) the two Hotrs, the first 

III L 

Tristubh. (1) Sumatim vasvah: ‘Vasu’s favour or grace* (cf. VII. 39*1). 
(2) On Tanunapat see note on I. 13*2 ; Visvamitra tells us that both Narasamsa 
and TflwSwfl/w/ are two forms of Agni (cf. 11129-11). (3) The key-word is ^/'id. 
Agni is honoured with epithets such as 'idiiah, Idyah or 7lcnyah in 8 out of 10 Aprl 
hymns ; in one i. e. X 70-2 [agnim 'Hate] he is made the object of n/ whereas 
here he is the Hoia of ida or ila. There seems to be a confusion on the part of 
the composer of this hymn in so far as in place of n/ Id generally used in all other 
Apfi hymns he has put id or ida * sacrificial food ’ which has no connection with 
N/id ‘to praise He seems to be misled by similarity of sound ; for hoBram ilah 
cf. 1. 128-1 ; II. 10 i ; VI. 1-2 ; X. 91-1. (4) Barhih which is spread around the vedi 
for the Gods to sit upon is called devavyacah * roomy or spacious for Gods ’. Vam : 
Acc. to Sayana Agni and Barhih ; acc. to Oldenberg Ahavaniya and Garhapatya 
fires and acc. to Ludwig Heaven and Earth. Sayana is probably right because 
Agni as HoB and Barhih are the only two directly mentioned in the same rk. 
(5) In no other Apr'i hymn is the word Dvarah in some form or other dropped. 
ab : — ^The subject is dei^ah to be supplied. Sapta hoiram means ‘ the work of the 
seven priests cd : — The subject of vicaranta is Dvarah supplied acc. to Sayana 
and Oldenberg while Grassmann, Geldner and Ludwig take deiah as the subject 
and parvlh (i. e. Dvarah) as the object of vicaranta and translate ‘ The Gods come 
to the sacrifice through the many doors etc for pdrv'lh (Fern, of puru * many *) as 
standing for doors cf. I. 188-5: VII. 2-5. (6) U&asa: * Night and Dawn*; the 
word occurs here and at I. 188*6. Ufiake : From vpa-^r >/ ahc, adj. ‘ neighbourly ' 
or adv ‘ before us * acc. to Grassmann (cf. pamke, sam:ke, abhike and praitke etc.).. 
(7) On daivya hoBrau see note on I. 13*8. Sapta prkBsah : * Steeds * acc. to Grass- 
piann ; Pischel takes the seven strong ones * to stand for the seven early ancestors 
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ones. The seven strong ones rejoice at will. Praising the truth, they 
speak the truth, the guardians of Law, contemplating according to 
Law. ( 8 ) May BKdrafi with the BMratiSy Ila with the Gods, Agni 
with mortals, Sarasvafi with the Sarasvatas ( come ) here. May the 
three Goddesses sit on this sacrificial grass. ( 9 ) O God Tvastr, 
liberal, send forth that seed ( Turxpam ) which is to grow and from 
which is bom a heroic son, skilful, capable, adjuster of the press- 
stones, loving the Gods. ( 10 ) O Vanaspati ! Send forth the oblation 
to- the Gods. May Agni, the Immolator, dress it. May he, the truer 
Hotr, sacrifice as he knows the generations of the (lods. ( 11 ) Being 
kindled, O Agni, come here in the same chariot with Indra and swift 
( Turehhih ) Gods. May Aditi, the mother of good sons, sit on our 
sacrificial grass. With SvaKci may the immortal ones ( i. e. Gods ) 
rejoice. 

V. 5. 

( 1 ) Offer hot ghee to Agni, Jdtavedas, the well-kindled flame. 
( 2 ) May the undeceived Narasamsa make this sacrifice ready; for he 
is a sage with sweets in his hand. (3) Being praised ( by us), 
O Agni, bring hear for our help the wonderful, beloved Indra on 
easy-going chariots. (4)0 the bright ( Barhih ), soft as wool spread 
yourself. The hymns have been sung ( for you ). Lead us to success. 
(5)0 divine Doors ! Easy of access, open yourselves for our protec- 
tion. Fill the sacrifice more and more. ( 6 ) We implore Night & 
Dawn of lovely mien, the two young mothers of Bta, who increase 
our vital power. ( 7 ) Being praised (by us), O two divine Hotrs 

generally referred to as sapia viprah at 111. 7-7 ; 31-5 ; IV. 2-15 ; VI. 22-2 ; they are 
evidently the Ahgirasas (cf. Velankar B. U. J. Vol. HI part 6 p. 8), (8) Rks 8-11 

are the same as VII. 2. 8-11 ( see Introduction para, 3 ). The celestial followers 
of the three Goddesses. 11a, Sarasvati and Bharati are mentioned only in the Apri 
hymn of the Vasi^thas and in this hymn ( Intro, para 3 ). Ita is the personifica- 
tion of all kinds of food especially those obtained from a cow. That is why she 
is many a time identified with a cow in Srauta sutras. In the Brahmanas she is 
represented as a woman, the daughter of Manu, with her feet dripping with ghee. 
Eharaii seems to be the personified offering of the Bharatas ( cf. BUaraTi hotra at 
I. 142*9 ; 11. 1*11 ; III. 62*3 ). Sarasvati is the deified river of that name on 
whose banks sacrifices were performed, (cf. HI. 23*4). In fact her banks were 
the cradle of Brahmin culture and civilisation. These three Goddesses together, 
indeed, stand for everything of vital Importance to the vedic civilisation, and are, 
therefore, rightly associated i n th e Apri hymns of the two Rsi families. ( 9 ) 
Rarctnah : ‘ Delighted ’ from \/ ran 'to rejoice \ or ‘ liberal ’ from n/ ra ‘ to give 
( 10 j ^amita : See note note 11. 3*10. ( 11 ) Tura : ‘ Swift or mighty ' ( cf. Vli. 
86*4 ) ; the word is either derived from tvar ( weak form iur) ' to hasten 
or from n / tr (tar) ‘ to cross ' 

V. 5. 

Gayatri. ( 1 ) i^odh ; ‘ Flame * from s/ iuc ‘ to shine ’ ( cf . iukra, soka etc. ) . 
(3) ab: The same as I. 142. 4 ab. (5) St^rayam: See note on II. 3*5. 
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come here on the wind’s wings ( Patman ) to this our sacrifice. ( 8 ) 
May Ila, Sarasvatly the great and ( BHaratl ), the three Goddesses, the 
bringers of bliss, the never-failing ones, sit on the sacrificial grass. (9) 
Come hither, O Tvastr, of your own accord, being the auspicious over- 
Lord of nourishment. Protect us at every sacrifice. ( 10 ) Wherever 
you know, 0 Lord of the Forest, the secret names ( or places ) of the 
Gods, to that place carry these offerings. { 11 )• With Svaka to Agni, 
Varuna, Indra, Maruts and to the Gods, the oblation is offered. 

VII. 2 

(1) Accept our fuel to-day, O Agni, and shine mightily, sending 
forth the sacred smoke. Touch the celestial summit with (your) 
crests. Spread yourself with the rays of the sun. (2) In the midst 
of those Gods who are most wise, pure, inspirers of our thoughts, and 
enjoy both kinds of oblations, we praise the greatness of the holy 
Nara^amsa with sacrifices. (3) We will for ever glorify for our 
sacrifice Agni, enkindled by Manu (or man), fit to be lauded, your skil- 
ful Asura^ a messenger between the two worlds, the truthful speaker. 
(4) Seeking to serve and carrying Barhih, they with bended knees 
spread it with reverence by the side of Agni. Inviting (Agni) to the 
spotted grass, sprinkled with ghee, 0 Adhvaryus, anoint him with 
oblation. (5) With good thoughts, those devoted to the Gods and 
longing for (their) chariots, have thrown open the doors at the Gods’ 
assembly (i. e. sacrifice). Like the maidens (decorating themselves) 
at the gatherings they adorn the doors which are like two mother cows 

( 8 ) Maltl : See note on 1. 13*9 with which this rk is identical ( 10 ) I^aniam • 
It is almost a synonym for padani ( cf. I. 164-5 ; 111. 38, 3 ; X, 5-2 ). 

VII. 2. 

Trittubh (1) d:~ cf. I. 98*1 [vaisvamrah yatate sUyya^aj. (2) Esam:- 
Oldenberg takes it to refer to Gods ‘ Nard^amsa of Gods ’ ; Sayana does the same 
and supplies madhye after it. Grassmann takes it with tmhirndnam. ‘May I 
praise the greatness of Gods through sacrifices to Narc^amsa! d:- Ubhayant 
havya stand for offerings of soma and ghee or butter ( Sayana ). ( 3 ) Mc^nusvat . 
‘Like Manu or like men’. (4) Saparyu: * St eking to serve* from s/ sapary , 
denominative of sapar from \/ scp ‘to serve*. A'?hijnu=^abhi^jnu (= janu) ind. 
‘on the knees* (cf. I. 72-5; III. 39, 5). d:- Marjaysidhvam from Viurj ‘to 

cleanse or purify used in connection with Agni when conceived as a horse 
(rf. VII. 3*5). (5). ab :- The subject is dwayantah i. e. the priests or the 
yajamanas ; rathayuJi = rathayavah ( Nom. plu. ) going with devayantah acc. to 
Sayana, but it is better to take it as an adjective of durah as at X, 70-5 cd. cd 
The subject is dsvayantah : piirvi as an object of samanjan may be taken as 
standing for durah ( ct bavkl at 1. 188-5 and purvih at III. 4-5 ) or as an adjective 
of matara (cf. X. 123*3), but in the latter case durah from a will have to be 
supplied as an object of samanjan. For the simile of cows licking their younglings 
( cf. III. 33T & 3 ). Here the sUu is obviously the fire enkindled inside the doors 
of the sacrificial chamber. Sayana, however, takes pnrvl to stand tor jUhSipabhrtau 
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licking their youngling. (6) May Night & Dawn, the two celestial 
ladies, invoked by many, sitting on the sacrificial grass, wealthy, worthy 
of worship, come (to our sacrifice) for welfare as a cow easy to milk. 
(7) You Bards, singers at men's sacrifices, both of you htmg ratavedas, 
I think of worshipping you. Send up our sacrifice (to the Gods) at 
our invocations, and win us treasures among the Gods. (8~*11)= 


III. 4. 8~1I. 


IX. 5. 


(1) Pavaniana^ the Lord, enkindled, the bellowing Bull, pleasing 
(the Gods), shines on all sides. (2) Pavamdna, the TanTinnpaty 
sharpening his horns, moves shining through the firmament. (3) 
Pavamana, (our) praiseworthy treasure, full of splendour, shines 
mightily with streams of honey. (4) The tawny Pavamdna, God, 
spreading the sacrificial grass eastward with vigour, goes to the Gods. 
(5) The golden divine Doors, being glorified by Pavamdna, rise up 
with tlieir panels (i. e. throw them open). (6) Pavamdna longs for 
Night & Dawn of good form, the lofty great ones, like handsome 
maidens. (7) I invoke the two divine Hot/Sy the Gods watching men. 
Pavamdna is IndUy the Bull. (8) May the three Goddesses belonging 
to Pavamdnay Sarasvafty //a, the great & BHdrafiy well adorned, come 
to this our sacrifice. (9) I invoke Tvastr hither, the first born, the 
protector, the leader. Indu, the Pavarndna^ the tawny Bull, the Lord 
of creatures, is Indra. (10) O Pavamdna ! Anoint with honey in a 
stream the Vanaspati with a thousand branches, green, resplendent 
and golden in colour. (11) All ye Gods, Vayu, Surya, Brhaspati, 
Indra, Agni, come together to the offering consecrated with svahd. 


* the two ladles ’ and agt uvah to mean * rivers ‘ The ladles are plying the fire 
with ghee at sacrifices as the mother cows lick the calf or as rivers ( water the 
fields ) '. ( 6 ) Dhenuh : Dh:m is suggested, but the use of dhmuh in the singular 
is quite normal in such contexts ( cf. l. 186-4b ) ( 8 ) Manu^MM agmti : ‘ Agni 

with meni. e. the ancestors such as the Angirasas'. (8*11) rks are identical 
with 111. 4.8-11 ( see Intro, para. 3). 

IX. 5. 

1-7 Gayatri, 8-11 Anustubh. In this hymn Pavamana Soma plays the roll 
which Agni plays in other ApA hymns ( 5 ) Aiaih . ‘ With panels ’. The word 
occurs in the masculine gender here while in the other three passages it is Fern. 
[ cf. divah atdsu at 1. 56-5b & 113, 14 ; divah aCdh at Hi. 43.6J In all these 
passages dta or aid is associated with dwah and means * ends of Heaven or the 
doors of Heaven. Grassmann derives it from a -f n/ raw or it may be derived from 
V 0 / ‘ to go ( 8 ) MM : All the three Goddesses are mentioned and this word 
comes after //3 and is, therefore, to be taken as an adjective of IB ( see note on 
I. 13-3 ). ( 8-11 ) Arnold ( VM. p. 284 ) considers these rks as later owing to the 
peculiarity of their metre. Oldenberg, on the other hand, assumes the unity of 
the hymn. As regards the metrical peculiarity in 8-11 rks, he thinks that these 
are the characteristics of Anu^tubh and not of Gayatri and appear, therefore, in 
the latter part consisting of Anu^tubh and not in the former ( i. e. 1-7 rks ) which 
composed in Gayatri, thou|(h the two parts form a unity. 
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X. 70. 

(1) Accept, 0 Agni, this my fuel. Welcome this ladle full of 
ghee at the place of oblation. Rise up for the sacrifice to the Gods, O 
wise Agni, on the elevated plot of the Earth [varsman] when days are 
pleasant. (2) May Nara^amsa, the fore-runner of the Gods, come 
hither on horses of various forms along the path of Fta, May he, the 
holy and most god-like, respectfully make (our offerings) sweet for the 
Gods. (3) Men with offerings praise Agni, the most eternal, for the 
work of a messenger. Bring the Gods hither in a lighily-rollmg chariot 
with draught horses and sit down here as the Hotr. (4) May 
{Barhih) dear to the Gods spread out transversely. May it be for us 
long in length and fragrant. 0 divine Barhih ! Sacrifice with a 
friendly spirit to the willing Gods headed by Indra. (5) C Doors ! 
Touch the highest summit of Heaven or open up as wide as the 
measure of the Earth. Longing and being eager for the chariot, ad- 
mit the celestial car together with those who are mighty in (their) 
greatness. (6) May the Goddesses Night & Dawn, the beautiful 
daughters of Heaven, sit on this altar. 0 you auspicious and willing 
ladies ! May the Gods willingly take their seat on the wide lap (i. e. 
the altar). (7) Up stands the pressing stone or mightily is the fire 


X. 70. 

TrU/ubh. ( 1 ) Ha) y a : To be derived from >/ ha) y* to like ' or ‘ to delight in ’ 
Divayajya : ^devayajyayam ( Pischel }, but Oldenberg is right in taking it as an 
Instrumental form ending in 2 ; of course it has the sense of the Dative. Sayana 
takes it as an Instrumental form. ( 2 ) Miy^dhah. Adj. ‘ holy European 
scholars, however, change it into miy:dham ( Grassmann ) or take it as a neuter 
noun ending in as (Oldenberg and Geldner) in view of the fact that in the 
corresponding rks of the other Aprl hymns words like havya ( cf. VII. 2-2 ) and 
yajnam ( cf. V. 5*2 ) associated with n/ siid, and havyam ( cf. II. 3*2 ) appear in 
such contexts. Perhaps they are right. But Sayana seems, to be iustified in 
taking miy 2 dhah^ miyedhyah or mcdhyah in view of I. 26T ; 36*9 ; 44*5. The form 
miysdhya which seems to have been regularly pronounced as miyzdhya ( cf. Olden- 
berg ZDMG 55 p. 270 ff ) was found metrically unsuitable here by the poet and 
hence he must have used tniysdhah { masculine ). ( 5 ) Var'lyah : J. Schmidt takes 
it with prihivyah matraya* wider than the measure of the Earth’, but as 
Oldenberg points out ( cf. noten Part II p. 273 ) the separateness and the parallel 
construction ot fl && favour vaflyah going with sam (cf. vaflych bathih in rk 8 
below). Oldenberg, Noten, II p. 273, wrongly ascribes the reading pHhivya to 
the Pada Patha. The mistake is evidently due to misprint in the edition that 
was before him. Max Muller gives the right reading i. e. prthiv^h in his 
Index of Padas p. 365 and so does Grassmann in his Wberterbuch P. 857. 
cd Geldner ( Komm. ) suggests an erotic secondary meaning in view of X. 
110*5 ; see also Sayana on this, but Oldenberg does not agree. MahadbKlh : 
Oldenberg supplies aicdh after it and compares X. 5*5 : Sayana supplies dzvaih after 
it. Raikayuh=faihayVkj an adjective of dvarah ( cf. VII. 2*5 ). ( 6 ) Susilpe : The 
word may refer to the art of decoration or skill in general. Does the word refer 
tp the art of image-making also ? (7) Dhaniam : See note pn II. 3*2a. Here thp 
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enkindled. The dear oblations are ready on Aditi’s lap (i.e. the altar). 
O you two chief priests at this our sacrifice, very wise, win for us 
wealth. (8) 0 you three Goddesses ! Sit down on this wide grass. 
For you we have made it comfortable. May the Goddess //a, with 
her feet dripping with ghee, enjoy along with other Goddesses, as she 
does from (other) men [manusvat] , the sacrifice and the oblations well 
placed. (9) Since you have imparted beauty and have been the 
Angirasa's companion, O God Tvastr, willing, possessed of wealth, 
bestower of wealth, sacrifice to the abode of Gods, knowing (as you 
do). O Vanaspaii ! Knowing well and binding with a cord, take (the 
oblation) to the abode of Gods. May the God prepare our oblations 
and make them delicious. May Heaven and Earth favour our invoca- 
tions. (11) Agni ! Bring here for the sacrifice Varuna and Indra 
from Heaven, the Maruts from the mid -region. May all the Holy ones 
sit on the sacrificial grass. May the Gods rejoice in svaha, 

X. 110. 

(1) O God Jatavedas ! Being enkindled sacrifice to the Gods in 
the house of man to-day and, O God, bright as Mitra, knowing them, 
bring them here. You are, indeed, a wise, and intelligent messenger. 
(2) Tanunapat, of fine tongue, anointing the paths and ways of 
Rta^ make them pleasant. Take our sacrifice to the Gods, helping 
our prayers and the sacrifice with (your) holy thoughts. (3) Come 
along with the Vasus, 0 Agni, invoked, praised and adored. You are, 
O active Lord, the Gods’ Hotr. Being a better sacrificer and being 
implored (by us), sacrifice to them (i. e. Gods). (4) By ordinance the 
sacred grass is spread eastward for covering this Earth at the break of 
days. It is spread fairly widely and extensively, comfortable lor Gods 
and Aditi. (5) May the spacious Doors open widely, like wives 
adorning themselves for their husbands. Divine, lolty, all-inspiring 
Doors ! Be of easy access to the Gods. (6) May holy Night and 
Dawn, celestial great ladies with golden ornaments, endowed with 
radiant beauty, flowing (i. e. spreading), sit down closely together on 

word seems to mean power i.e. power-giving oblations. In a Soma and Agni are 
said to be ready and the mention of hamimi is naturally expected. Sayana 
explains the word by yajna^uari. d:- a-h N/y«y ‘ to worship i.e. to secure 
( something ) by means of worship*. ( 9 ) Ahgirasam : The word refers to the 
earliest ancestors (cf. note on III. 4-7). (10). On rc^ana see Introduction 

para 7. 

X. 110. 

Trittubh. This hymn is identical with VS. XXIX. 25-26 and 28-36. (4) 

Pradisa : * By ordinance or vedic rule ’. cf. I. 101-7 [ rudtat am praaii^a ] ; 1. 164-36 
IVisfioh pradmy, also Uvata and Mahidhar on VS. XXIX. 2S] pradih kahdma 
srutivakya mahhidlnyate ] , (5 ) Suptnyaf:a : see note on II. 3-5b. ( 6 ) Susvayann : 
To be derived from v' su^ay ‘ to flow or to run* a denominative from sum adj. 
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the altar. (7) (Come) the first two divine and eloquent Hotrs, 
measuring out the sacrifice for man to worship, as singers inspiring (us) 
at the assemblies, pointing out the eastern light according to Ordinance. 
(8) May Bhlrati come quickly to our sacrifice and 713 as well, in- 
spiring (us) as she did Manu (or man). May the three Goddesses in* 
eluding Sarasvad, doing good work, sit on this comfortable sacrificial 
grass. (9) 0 Hotr ! Being a wise and a better sacrificer and being 
implored (by us), worship here to-day God Tvastr who fashioned these 
two all-creating Heaven and Earth and all beings with their forms. 
(10) Send up by yourself our offerings to the abode ot Gods, anoint- 
ing them at proper time. May Vanaspaii and the Immolator God 
Agni season the offering with honey and ghee. (11) Agni, as soon as 
he was born, measured out the sacrifice. He became the leader of the 
Gods. May the Gods eat the oblation offered with svaha according to 
the guidance and word of this true priest. 

‘ presser ( of soma ) ’ from n/ su V.P. ‘ to press ’ ( cf. VII. 36-66 ). ( 7 ) Pr&e,tiam 
jyatih Manta : ‘ Showing the eastern light i. e. guiding us from darkness to the 
light of the sun Is this a reference to the eastward march of the Aryans in 
India? (11) Pradiii: ‘Under the guidance of’ cf. IL 12-7 [aivasah pradiii 
yasya gavah. ] 



THE ORIGIN OF THE RGVEDA. 

(An Examinition of Dr. Pran Nath's Theory.) 

In his articles entitled “ The Aryans before B. C. 1000/' published 
in the Illustrated Weekly of India, (7th July, 21st July, 4th August 
and 18th August, 1935 ), Dr. Pran Nath has presented a novel theory 
of Aryan Immigration into India, supported by his interpretation of 
some Rgvedic verses. We may agree, perhaps, with the final con- 
clusions of the learned Doctor, but we must remark that his exposition 
of the new theory, and still more his interpretation of the Rgvedic 
verses, is anything but convincing. Even a strong case, as all sensi- 
ble people know, suffers at the hands of an advocate who brings in 
extravagant evidence to support it. Dr. Pran Nath seems to regard the 
Rgvedic text as a newly discovered inscription, which lies entirely at 
the mercy of the interpreter — where he is not only a decipherer of 
the script, but also a linguist, a philologist, a grammarian, and what 
not : it is needles’ to say that a theorist who offers something strik- 
ingly new to the , public has, of necessity, to be very careful in 
arguing his case ; still more so in the presentation of old authorities, 
when new ideas are looked for in them. As a matter of fact, the 
Rgvedic text, along with the other Vedic texts, is among the most 
carefully preserved literary monuments of the ancient Hindus, and is 
strongly backed by a tradition of interpretations, which no scholar, 
eastern or western, can afford to ignore. Nor can the Rgvedic 
language, old as it is, be twisted by an interpreter so as to yield a 
meaning suitable to his own hypothesis. Even Maxmuller thought it 
necessary to exhort his compatriots to give proper weight and respect 
to the Indian tradition in interpreting the hymns of the Vedas. It is 
true that the Rgvedic language is the oldest form of Sanskrit, but still 
its transition to the language of the Brdhmanas and Upanisads, and 
thence to later or classical Sanskrit, is thoroughly consistent and 
intelligible. Dr. Pran Nath, therefore, cannot ignore such valuable 
guides as the exegensis of Yaska or the luminous gloss of Sayaaa, 
the highest Indian authorities ; nor can he disregard the labour of a 
number of eminent European scholars who have written many scores 
of valuable books on that earliest written record of the Indo-Aryans. 
It is quite strange that he has never cited the views of any 
of those scholars, if indeed they have any, regarding the passages 
or hymns which he considers as lending support to his theory. On 
the contrary, he appears to move ail alone on that slippery ground 
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refusing aid from any quarter. He makes commonplace words as 
pretty uncommon, and by a wonderful change of the key, indedin- 
ables and particles as substantives ; in fact, he seems to regard the 
well-ascertained meanings of words as unfixed or unknown. No 
interpreter indeed can afford to overlook the fundamental law of 
interpretation, namely, that wherever a new meaning is assigned to 
a word against all tradition it must be well answered by that word 
in all the contexts where it occurs. If not, it can scarcely be looked 
upon as the right meaning of the word at all. Accidental coinci- 
dence or occasional suitability can never usurp the place of the 
inherent connotation of words. We are all the more surprised at the 
strange interpretation of some of the words by Dr. Pran Nath when we 
consider that all this stuff hails from the ancient seat of Kashi, which 
for a hundred generations and more has been the sacred repository of 
traditional Sanskrit learning. 

Before we proceed to examine in detail the interpretation of 
each individual word handled by the Doctor we give below a transla- 
tion of the whole passage or hymn, consisting of seven rks. by 
Griffitli who chiefly follows Sayaaa. 

1. “With sacrifice I purge both earth and heaven ; I bum up 
great she — fiends who serve not Indra. 

Where throttled by thy hand, the foes were slaughtered and 
in the pit of death lay pierced and mangled. 

2. 0 thou who easiest forth the stone (thunder-bolt,) crushing 
the sorceresses’ heads. 

Break them with thy wide-spreading foot, with thy wide- 
spreading mighty foot. 

3. Do thou, 0 Maghavan (Indra) beat off these sorceresses’ 
daring strength. 

Cast them within the narrow pit, within the deep and narrow 
pit. 

4. Of whom thou hast ere now destroyed thrice-fifty with thy 
fierce attacks. 

That did they count a glorious deed, though small to thee, 
a glorious deed. 

5. 0 Indra, crush and bray to bits the fearful goblin yellow- 
fanged. 

Strike every Rak-as to the ground. 

6. Tear down the mighty ones, 0 Indra, hear thou us. For 
heaven hath glowed like earth in fear, 0 Thunder armed as 
dreading fierce heat, thunder-armed. 

Most mighty mid the mighty ones speedest with strong-bolts 
of death. 
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Not slaying men, unconquered here ; with the brave, with the 
thrice-seven brave. 

7. The pourer of libations gains the home of wealth, pouring 
his gift conciliates hostilities, yea, the hostilities of gods. 
Pouring, he strives, unchecked and strong, to win his riches 
thousand-fold. 

Indra gives lasting wealth to him who pours forth gifts, yea, 
wealth he gives that long shall last/' 

Now it is true that this hymn along with some others by the 
same author is a little obscure in several places ; and this Griffith him- 
self has admitted. It may also be easily conceded that his translation 
is not absolutely correct throughout. But the obscurity is very often 
due to syntactical looseness rather than to haziness hanging upon the 
individual words. Dr. Pran Nath's interpretations of some of the words 
are so strange and fantastic that no Sanskritist can harbour them for 
a moment. He even compounds two words or parts of words in 
order to twist out of them some novel meaning. For instance '' cid" 
and ' adrivas ’ are two different words in the text ; they are so marked 
in the ' pada patha and are of very frequent occurrence in the Rgveda. 
As regards their meaning, no reasonable doubt can arise. We notice 
an instance of compounding of parts in vaturiaa pada', where he takes 
*ina' from the preceding and couples it with the following! And 
yet all this while he has said not one word in defence of his strange 
and out'Of the-way procedure. The mere presence of obscurities can- 
not certainly warrant such a merciless mutilation of the text of the 
Rgveda, any more than of the difficult books of the old Testament or 
of the Homeric poems. Besides, whatever doubt or indecision may be 
entertained by scholars as regards the exact shade of meaning of a 
difficult word, its grammatical character or syntactical position is in 
very many cases, perfectly clear. Lastly, will Dr. Pran Nath seriously 
maintain that ‘ rodasi ' means ' high and low land ' throughout Vedic 
and classical Sanskrit ? For the word is neither peculiar to the Rgve- 
da nor obsolete. 

The rare words in the above hymn may be explained as follows : — 

1. Abhivlagya :~-This is clearly a gerund, though Dr. Pran Nath 

makes it a substantive to suit his theory. The first part 
( abhi ) is a preposition, while the root ' vlag * means to 
move or turn, ( Sayana ) 

2. Vaila-sthana: — ^This is taken to mean an ‘abyss' by 
Griffith. Sayana's interpretation of it as is not very 
different. 

3. Cidadrivas : — These are two different words according to all 
Sanskritists ; it is sheer monstrosity to compound them as 
Dr. pran Nnth does, and no further comments are n^ed- 
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‘ Adrivas’ is a vocative and the form is pretty frequent in the 
Rgveda. It is interpreted by all Sanskritists as ‘ 0 Bearer 
of the thunderbolt’. 

4. Vaturina : — Adj. of ‘ pada ’ Vaturi ’ means ‘far-reaching 
It is derived from the root ‘ vat ’ to spread. The noun ‘vata’ 
which means the ‘ Banian tree ’ is derived from the same 
root; 

5. Armaka ; — loathsome. 

Thus it will be easily perceived that theHinguistic evidence on 
which Dr. Pran Nath lays considerable stress, is utterly unreliable, not 
to say shockingly unscientific. In attempting to identify ‘ abhivlagya ’ 
with the people of ‘ Bhibla ‘ cid ’ with ‘ Shir ‘ armaka ’ with 
‘Armaean’ and'sardho’ with ‘his Majesty of Chaldea’, it was at 
least necessary on his part to prove, firstly, that the Sanskrit words in 
question are proper nouns ; and, secondly, that they suit the context 
better in that character. For, no interpreter as yet lelt even a remote 
necessity to regard them as such. So far from doing that. Dr. 
Pran Nath proceeds straightway to fix the location of the supposed 
places or towns or peoples in a country, which, for aught we know, 
is never even mentioned by name anywhere in Sanskrit literature. 

Mere phonetic semblance, however striking, is rightly regarded 
by scholars as an evidence unworthy of credence. “ Sound philology” 
says Max Muller ‘‘ has nothing to do with sound.” And in the present 
case that phonetic semblance is so fantastic, that few will accept it as 
any evidence at all. We would humbly suggest to Dr. Pran Nath that 
the Rgvedic language is as much Sanskrit as the Homeric dialect is 
Greek ; and that the procedure he adopts throughout is so queer 
that while it may gain easy evidence for any theory, the most irra- 
tional, it will surely vitiate any hypothesis, however plausible. 

K. M. Shembavnekar. 



SPECULATION ON VEDIC SPECULATION * 

To an orthodox Hindu of the XX century the Vedas are, at least 
in principle if not in fact, divinely sacred and mystically authoritative. 
Throughout the course of its spread and stabilisation the Hindu 
Society has looked to a Vedic authorisation of each and every phase of 
its life. From superstition to speculation the Vedas are the vliima 
ratio of a Hindu. Such a position is interesting from two points of 
view. It suggests, in the first place, a known or unknown (according 
as the origin of the Vedas is viewed) beginning of the Hindu Society or 
a conception of it in the Vedic age ; and, secondly, it presumes, on the 
part of the authors of those Vedic hymns, a constructive intellect and 
a comprehensive outlook. 

What is the nature of this Vedic literature ? Modem scholars 
hail the Vedic hymns, handed down in a collection (Samhita), as the 
finest specimens of primitive poetry and as the first phases of Hindu 
philosophy. In themselves the hymns are mostly descriptions of and 
dedicated to facts and forces beyond the ken and control of the 
primitive man. These facts and forces may be personified for a pur- 
pose or may be mere abstract conceptions. That depends on tlie 
possibilities of the thought-operations of the primitive mind. To be- 
lieve without knowing these possibilities would be unscientific; to 
judge before we know them would be unsatisfactory. “ Developed 
thought ” it is said,^ '' knows certain rigorous methods of induction 
from experience, as well as certain definite principles of the 
analysis and synthesis of ideas whereby it forms new conceptions or 
checks those it has formed. Primitive thought knows nothing of such 
safeguards. In the lowest strata of thought-operations we form ideas 
by casual association, drifting where the current of mental tendency 
leads us, for the most part, under the spell of the emotional or 
practical interest.'* What are the thought-operations of the mind 
behind these hymns ? What kind of experience is it that forms the 
basis thereof ? Is there an intuitive sense of enjoyment so that we can 
speak of poetry here, or an intentional understanding so that we can 
speak of philosophy? Post-vedic Hindu scholars, from the earliest 
days, have studied these vedic hymns as a literary piece, as a technical 

* These few paragraphs are an attempt to analyse and interpret some of 
those Vedic hymns, especially in-Mandala X, which are known as philosophical 
hymns. Here and there I have retained Griffith's translation. {Author) 

1 Morals in Evolution by L T. Hobhouse. P. 387. 

M 
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book, as a law-book, in fact, as everything conceivable. Modern 
scholars, too, have seen much of that comprehensiveness. ‘‘The 
paramount importance of the Rigveda,'' says Bloomfield, “is after all 
not as literature, but as philosophy. Its mythology represents a 
clearer, even if not always chronologically earlier stage of thought and 
religious development than is to be found in any parallel literature/'^ 

For us, however, ‘the paramount importance' is the vedic seer 
himself. What would he, let us imagine, say or think if he were to 
know that we called him a poet and a philosopher ? He would, for all 
we know, stare in bewilderment. He would never understand what 
we meant. To him there is no such thing or conception as poetry or 
philosophy. What interests him most is his life — life as he is living 
without knowing how or why. Nor has he any desire to understand it. 
The Vedic seer is too honest to be a poet, too frank to be a philo- 
sopher. ‘Let me have a comfortable home, a beautiful wife, healthy 
sons, and sufficient cattle' is all that he keeps on saying. Probably 
the rough primitive life offered him both an inspiration and a pleasure 
to get what he wanted. That was the interest of his life. He found 
it a strange world where things were for him without his asking. But 
increased experience might have shown him that the world be stranger 
still if everyone were to have what he wanted. This intriguing 
situation set him thinking. He must be happy and content. What 
if others were to intervene ? Of course, he must fight and protect 
himself. He must be always a stronger man than the prospective 
intruder. He must cultivate strength. He must work more with 
his tribe so that the tribe would stand with him. After all he cannot 
afford to be too self-centred. “A man should think on wealth and 
strive to win it by adoration on the path of order ; counsel himself 
with his own mental insight and grasp still nobler vigour with his 
spirit" [x. 31-ii] . Such was the line of argument along which the 
Vedic seer, in gradual but growing conviction, came to the conception 
of some such thing as Law. Law to him was more a self-imposed 
check than a social convention. 

Such self-imposed individual code serves no purpose, as is too 
obvious. To be good, virtuous, selfless, compromising etc. is no 
necessity in Nature or the animal World. If man is to grow in an 
unnatural way he has to be good etc. only by choice. To be good 
in oneself is neither a vice nor a virtue. To be good to another is 
a positive virtue. Thus where man does certain things and assigns 
for them definite reasons, we can talk of Ethics. It seems to us 
that the ethical conception in the Vedic hymns is the earliest phase 
of the advancement of the primitive mind and its thought-processes. 
And it should be true chronologically too. 
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So arose the conception of a social code of behaviour. But it 
is one thing to have a social code and quite another to accommo- 
date social life to it. The Vedic hymns give us no hint of the 
existence of any central authority to guide, compel and supervise 
such an accommodating social life. Kingship was yet to come, 
society was still to form. No individual man could arrogate to him- 
self such powers. If that were possible every man could attempt to 
do it and what every man could do would cease to be a power. 
Thus, to start with, these necessary powers had to belong to an 
agency other than man. The vedic seer hoped and then believed 
that it was so. It was simple enough to imagine a non-human 
agency. Before he could look around to Nature or up above to the 
skies the Vedic seer found such an agency within the walls of his very 
house. The Vedic family was patriarchal. The father of the house 
was the ruler of the house. Naturally a father came to be inherent- 
ly associated with such authority. Living or dead a father will rule. 
In his life-time he will rule his children. After, he will rule children. 
After ? Is there any such thing as existence after death ? ‘T have 
heard/' says the Vedic seer, '1 have heard mention of two pathways, 
way of the Fathers and Gods and that of the mortal beings. This 
world, born of fathers and mothers, proceeds along those two paths 
before it ultimately meets in one place.” [X. 88-xv.] 

Side by side with the conception of Law arose the conception of 
Power. As a matter of fact Law and Power go hand-in-hand. 
Power, like Law, is above the mortal beings. It is for this reason that 
even the First Mortal and the Ancient Father, Yama, stands in fear of 
Law. When his sister YamI attempts to seduce him to an incestuous 
union he bursts out “ Who knows that earliest day whereof thou 
speakest ? Who hath beheld it ? Who can here declare it ? Great 
is the law of Varuna and Mitra. What, Wanton ! Wilt thou say to 
men to tempt them ?” [X-lO-vi] . Not only the Fathers but even the 
Gods fear and follow Law. “God creates the gods according to Law” 
[X-12-ii] . In thus following the line of his own arguments the Vedic 
seer had to create God and the gods. They are nothing but the 
replica of Father and the mortal beings. We should guard ourselves 
here against confusing this God and the gods with deities like Agni, 
Varuna etc., which are also later on called gods. Neither in their 
origin nor in their growth are the mythological deities connected with 
the conception of God and the gods. God as the Vedic seer saw him 
was none but the Father at home ruling with a rod. “ Let not the 
Father — the Father of the whole world — punish us” is his child- 
like hope. [X-121-ix].^ 


1 Rdigion of the VedUy P. 29. 
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In his attempt to understand and secure his relations with 
other men the vedic seer stumbled on Law and God. But the 
cause of man's fear is not merely another man. Worse than 
his human neighbour whom he can understand and meet on equal 
grounds is the danger from factors beyond human control. A Vedic 
house-holder may protect his children from the wild animals, may 
rescue his cattle from an adventurer and so on. But who could protect 
those very children from deadly diseases? Who could save the 
cattle safe through a storm or a dark night ? In its very helplessness 
the primitive mind could fondle a hope ; in its child-like simplicity 
it could imagine a solution. Safety and security there must be. I 
meet my punishment at home if I am mischievous. I meet punish- 
ment outside. So I must have been mischievous outside. If I hit 
anybody I will be hit back. I am hit with the loss of my cattle. So 
I must have had hit someone who, as a counter-measure, has lifted 
my cattle. That must have been the way in which the Vedic 
mind argued to itself. To imagine an altogether unseen mischief- 
monger was neither possible nor fruitful. Whoever lifted the cattle 
must be known to us, must be amenable to us. If the calamity 
takes place in a storm then it is the storm itself, if in darkness then it 
must be the setting Sun himself who must have set earlier simply to 
punish me. Thus we come across hymns that are purposeful prayers 
to such extraneous causes of destruction. In the earliest stages fear 
must have been the main motive. The evening Sun (Pu-an) is 
requested to lead the cattle safely home, the Storm to abate, the Rain 
to shower and so on. In doing this the Vedic seer must presume 
that the sun, the storm etc., have human feelings. On this presump- 
tion he naively believes that these objects have human failings also. 
Ultimately it turns out that the Vedic seer deals with these objects in 
the same way in which he deals with his fellow-men. Just as the 
policy of give-and-take was found convenient in the case of his im- 
mediate neighbours so was it found convenient in the case of these 
external forces. If the Sun^ the Storm, the Rain etc., are gods they 
are so not because there is any divinity about them but simply for the 
reason that they are not ordinary human beings. In the early stages 
none of these forces is raised to an all-powerful or divine status. None 
of them is great on its own merits. The Sun is great not because he 
illuminates the whole world but simply because he leads the singer’s 
cattle safely home. Likewise Fire is great not because it has got 
superhuman or mystic powers but for ahe obvious reason that it 
helps the singer to cook his food and warm his house. As far as the 
early stages are concerned it would not be possible to agree with Max- 
Muller when he says, “The gods of the Vedic, and indirectly of all the 
Aryan people, were the agents postulated behind the great phenomena 
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of nature**^ It seems to us that of the Vedic seers, very few, indeed, 
were concerned with “the great phenomena of nature” and fewer still 
did ever think “to postulate agents” behind them. Agni, Surya, 
Varuna etc., in the Vedic hymns are neither the agents behind nor the 
personified forces within the phenomena of nature. They are not 
gods. Like human beings they are the creation of the Primeval 
Unborn, [X-82-vi]. 

The only peculiarity about them is that they are nonhuman, 
non-mortal (amrta). Nevertheless they are members of the same 
cosmos of human beings. As such they are bound by the same 
social code. They are richer and greater just as one man is richer 
and greater than another. Thus the Seer to Agni : — 

“Oh Thou non-mortal, who wanderest the seven regions, give 
unto the liberal ; let him who approaches Thee with fuel be favoured 
with healthy sons and abounding wealth. 

“Thou art the knower of Sacrifice, (for) Thou art the first 
officiating priest.” [X-122-iii-iv] . 

The words in italics are sufficient to show to us the nature of 
Agni. It is the ordinary fire itself that feeds on fuel. So with Surya, 
Varuna and many other “deities of the Vedic mythology.” 

The Vedic man thus found himself in a world not confined merely 
to the earth he walked on but one that encompassed ‘the path of the 
Sun' ; and his companions were not only his fellow-men and the 
domesticated animals but also those natural phenomena on whose 
functioning his life depended. It is unnecessary to detail here the 
stages along which he came to realise his helplessness in such a 
world. Realise he did ultimately that these phenomena were entirely 
different from him in nature, functioning and potentialities. As a 
human being he himself was born, grew up and did finally age to 
decay. On the contrary the natural phenomena, though bom anew as 
he saw them, never did age to decay. Never could they be destroyed 
in such a way as to be entirely different and unrecognisable when born 
anew. The fire was the same fire, with the same hue and glow, pro- 
duced at any and every time. The sun was just the same himself 
each morning. Similarly the Vedic poet sings of the Dawn “ Thou art 
ever the same, un-ageing.” It should not be supposed at this stage 
that there was any conception of Immortality. Whenever the word 
a-martya is used it only means ‘non-human’ whatever that meant to 
the Vedic mind. Agni, for example, could not be said to be immortal. 
He is born like other human beings. “ Born many a time he views 
the hearts within us” [x-5-i] . But when was he bom first ? Nobody 
knows. So he must have been born before everyone else. So 


1 Six System of IfuUan PUioscpky. 
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‘‘Agni is the First-bom’* [x-5-vii]. In such like conceptions the 
Vedic seers were stepping from the world of facts into that of 
fancies. So they attempted in hundred and one ways to understand 
these natural phenomena as human beings. The varied descrip- 
tions of the parentage etc. of Agni, Surya and so many other 
deities do not directly concern the scope of the present essay. But 
one thing to be noted in connexion with the growth of this my- 
thology is the fact that the construction of a non-human’ world 
led ultimately to the beginnings in philosophical speculations. If 
Agni, Siirya etc. are our companions and if they have a particular 
parentage is it not possible that we too should be having the same 
parentage? If Dyauh -^o. Celestial Region — is the Father of Agni, 
Surya etc. it must be our Father also. '' He who, as the Hotr- 
priest, offered all the beings is our Father” [x-Sl-il. 

The conception of a Universal Father is not the cnily attempt 
to be met with in the Vedic hymns, to explain and understand the 
origin of the world. The Vedic seer was bold enough to believe in 
his every-day experiences and wise enough to apply those observa- 
tions to his speculations. The explanation of the birth of the deities 
made the question of the birth of the Universe still more interesting. 
How was such a magnificent world, wherein these deities live and 
move like human beings, itself produced? The seer calmly sug- 
gests that it was produced like things are produced in ordinary 
life. ThuS'the first explanation is that the world is the result of 
procreation as in the case of animal beings. Sky is the father. 
Earth the motlier and ‘on the lap of the mother,’ ‘in the womb of the 
mother’ [x-5-vii] is the world produced. Similarly the Bull and 
the Cow are oftentimes mentioned in connexion with the Origin. 
[x-5-vii ; x-31-viii] . In the famous dialogue-hymn of Yama and 
Yami the poet takes up a situation where if the world were to be a 
result of procreation, the first union would be an incest. “ I>et the 
Vedhas give a son unto a father if He is to see to the development 
(of lives) on this earth” [x-lO-i]. With these words Yami opens 
her argument of seduction. The entire hymn may be said to be a 
criticism of the view that explained the origin of the world as a 
procreative process. 

The Vedic seers were not so keen to arrive at the Ultimate 
Truth as to attempt to understand just what they saw. In this 
respect the description of the Upani ads by Sir Radhakrishnan applies 
equally well to the Vedic hymns. “The aim of the Upani-ads,” says 
the eminent thinker, “is not so much to reach philosophical truth as to 
bring peace and freedom to the anxious human spirit. Tentative 

solutions of metaphysical questions are put forth They express 

the restlessness and striving of the human mind to grasp the true 
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nature of reality.”^ The difference between the Vedas and the Upani- 
sads is just the difference between a child and a man. For this 
reason do we find that the cognates of the Vedic seers are drawn 
on Mythology while those of the Upani-ad sages are drawn on 
Mysticism. Conclusions in both cases were based on analogical 
experiences of life. The deities of the Vedic householder were human 
in functions and powers ; only the sphere of those functions and 
powers was far, far wider. The world to the Vedic seer was not at 
all different from the house he lived in ; nay, the world was only the 
biggest house “built like any other house and with the same materials. 
The Universal Father built this Universal Home. Thus does the 
Vedic seer explain the origin of the world. “What was the tree, 
what wood, in sooth, produced it from which they fashioned forth the 
earth and heaven ? These twain stand fast and wax not old for ever ; 
these have sung praise to many a day and morning.” Lx-31-vii] . 
To build a house of mud- walls and a thatched roof, wood and other 
materials are required. The Father too could not do without them. 
Again in another place the same idea is repeated [ x-81-iv ] . Thus 
the Father is oftentimes referred to as the Architect, the Master- 
Builder and so on. “He is our Father, he our creator ; he builds 
all abodes and knows all the beings.” [ ^-82-iii ] . Naturally 
enough this Vishwakarma is described as “ He who hath eyes all 
over, faces all round himself, arms everywhere — he protects all and 
fans the earth and the heaven with his arms as with wings as he alone 
creates them.” |.x-81-iii| . Now and then the First Creator is referred 
to as a blacksmith. “Brahmanaspati produced all these with blast 
and smelting like a Smith.” |x-72*ii| . He is probably a mason in 
x-82-i. “Father of the diligent, confident in plans, he (Vishwakarma) 
first prepared water (i.e. mud) and then he fixed firm and wide the 
heaven and the earth fiom out of it.” Lastly, he is referred to as a 
carpenter or a tanner (Tva^ta). 

The foregoing suggests, if anything, that these seers are more 
poetic than philosophical in their speculations. On the analogy of 
human procreation and material construction they postulated a Father 
and an Architect as the creator. But as their sphere of observation 
widened the scope of their speculation shifted. The world of the 
Vedic seers, as has been said, was not merely the animal world. The 
vegetable life of wild growth as well as of cultivation must have 
offered another way of explaining the origin and growth of the world. 
Whatever would contribute to the growth of vegetable life would 
equally contribute to the growth of the world. Water comes first 
under this heading. So we are not surprised when the seers sing 


1 Philosophy of the UpanisadSt p. 14. 
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of Water as the first abode "of the protoplasmic element. ** That 
which is earlier than this earth and heaven, before the Asuras and 
gods had being, — what was the germ primeval which the waters 
received where all the gods were seen together.” [x*82*v] . 

There was another phenomenon which struck the primitive mind 
as a probable explanation of Life. Light and Darkness, following one 
another in eternal and regular continuity, the one brilliant and helpful 
and the other terror-striking, must have filled the poetic hearts of the 
vedic seers with awe and admiration. The Sun is up and the whole 
world is moving; Darkness envelops and the whole world is at a 
stand-still. By a simple process of induction Light was looked upon as 
the life-giver and Darkness as death. Perhaps the vedic mind refused 
to think of death and looked upon Darkness not as an end but as a 
beginning. What is to be understood is not the end but the origin of 
life. Hence we always meet in the hymns with the idea that Darkness 
enveloped the universe at the beginning. Thus sings the Seer The 
world was swallowed and concealed in darkness ; Agni was bom and 
light became apparent. The deities, the broad earth, and the heavens, 
and plants, and waters gloried in his friendship.” [x-88-ii]. 
Similarly in the famous nasadiya hymn the singer asserts ; ” Darkness 
there was ; at first concealed in darkness this All was indiscriminated 
chaos. All that existed then was void and formless ; by the great 
power of Warmth was born that Unit.” [x-129-iii 
Karnatak College, ( to he continued ) 

DHARWAR, R. V. Jagirdar, M. A. ( London ) 


1. Cf. the Footnote to Griffith's translation. 



THE TEXT OF THE TATVARTHSdHIGAMA-SOTRANI 


Most of the philosophical schools in India have a Sutra work of 
their own which summarises and arranges their philosophical tenets. 
The only Sutra work of Jainism of any importance is no doubt the 
Tatvarthadhigama-Sutrani’ of Vacaka Umasvati, which is their most 
authoritative book. Besides being the clearest epitome of the Jain 
philosophy, it has the further advantage of being recognized as autho- 
ritative by both the sects of the Jain community, the Digambaras 
and the ^vetambaras. Both the sects accept the text of the work 
with slight changes in the Sutra Pathas. Its popularity and import- 
ance can be further seen by the great number of commentaries and sub- 
commentaries on it written by the greatest scholars of both the sects. 
Tradition would like us to suppose that the whole of the work in its 
present shape belongs to Umasvati, and embodies the philosophical 
principles of Jainism as preached by Mahavlra their last Tirthankara. 
But the work presents us many interesting problems about its text 
and its development which it is worth our while to consider. 

The Sutra work of Umasvati has come down to us in two 
different recensions each belonging to one of the two sects of the Jain 
community. The ^vetambara recension differs greatly from the one 
accepted by the Digambaras both as regards its wording and interpre- 
tation. Another important difference between the traditions of these 
two communities is the fact that the Digambaras own only the Sutras 
as the work of Umasvati and the commentators of this sect write 
their glosses on the Sutras only, while the ^vetambaras add a Bhasya 
to the work which they attribute to Umasvati himself and call it a 
Svopajha Bhasya. Thus both the Sutras and the accompanying 
Bhasya form the text to the ^vetambara commentators to comment 
upon. This difference has caused many other divergences between the 
two sects. Of them the question of interpretation and the consequent 
differences of opinion on theological points is of less importance in 
determining the textual problems of tlie present work and are of no 
far-reaching results. They turn on points like the question of regard- 
ing living beings embodied in the elements of fire and wind as movable 
or immovable^ the number of the heavens and hells and the 

1 It is to be noted that of the Sutra works of the heterodox systems of 
philosophy we know only two, the Brhaspati Sutras of the Carvakas and the 
present work belonging to Jainism and have only the later one. 

2 T. S. II, 13 and the corresponding Sutra of the Digambara recension. 

N 
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number of the Nayas^ which last again is only a difference in the 
process of division more than in the final result. But the other two 
differences of the wording and the authorship of the Bhasya are 
important to us and must be taken for a detailed consideration. 

One of the differences which strikes one prominently in comparing 
the two recensions of the Sutras is the difference of wording that is 
found in the two Sutra Pathas. One thing can be easily seen in it, 
that is, the difference mainly pertains to the technical terms of the 
Jain philosophy and theology used in the work. In Sutra VII, 4 the 
word Apaya is found used which is also to be met with in the same 
form in the corresponding Sutra of the Digambara version. The 
meaning of this word used in this context is the usual one of danger. 
But in Sutra I, 15 the same word Apaya which is used in its technical 
sense of one of the four divisions of the Matijnana is found 
transcribed in the Digambara version in the form of Avaya. This 
leaves no doubt as regards the exact scope of these verbal differences. 
Similarly where the ^vetambaras read Manahparyaya ( I, 24, 25, ), 
Upapata ( II, 32, 35 ), Aupapatika ( II, 47 ), Parapare ( III, 17 ) and 
Visarga (V, 16 ) the Digambara Version is found to use Manahpar- 
yaya, Upapada, Aupapadika, Paravare and Visarpa. Now the 
difference between these two sets of the terms is such as to suggest 
an obvious explanation. These terms, mostly technical in meaning, 
were originally current in their Prakrit form in Jain philosophy and 
are found in abundance in the Jain canon. The two sects translated 
them in Sanskrit in two different* ways and produced these two sets 
of words which was helped by the ambiguous and flexible nature of 
the Prakrit language. This fact, if true, reveals naturally another 
interesting point about the language in which the Jain canon must 
have been written. It shows that in that language both t and d were 
represented by one and the same sound, a conjunct was the cause of 
diortening a long vowel before it and p and v were reduced to one 
sound. 

This fact, that the technical terms in the Sutras have a Pra- 
kritic origin, has led some to believe that the whole of the Tat- 
varthadhigama-Sutrani was originally written in a Prakrit dialect 
and was later rendered into its present Sanskrit form. There is 
however not sufficient evidence to conclude that the work was in 
Prakrit and the adduced parallel of the Mokkhamaggagai, the 27th 
chapter of the UttarMhyayana is certainly inadequate. There are 
no doubt a few facts which would give colour to such a theory. 
The work is called in the Sambandha-Karik^^ by the name Mok- 
samarga there appears to be an apparent similarity of form 

1 ~Tr^34. 

2 No. 31, 
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between them as both begin with a definition of the so-called Mok- 
samarga. But more than this similarity the differences between 
these two works are more important and far-reaching. The work 
of Umasvati is better known by its other title Tatvarthadhigama- 
Sutrani which is also mentioned in another^ of the Sambandha- 
Karikas. The word Akhya used there leaves no doubt that the author 
intended it to be the real name of the work, while the words Mok- 
samarga in verse 33 are intended to introduce the first Sutra. 
About the authorship of these verses we have to conclude that they 
have a greater chance of being the work of Umasvati himself and 
that would give it a greater support. Similarly a comparison 
of the work with the Uttaradhyayana chapter reveals many points 
of divergence between the two. While the Tatvarthadhigama 
includes in its conception of the Mokfamarga only the three jewels of 
Jainism, Samyag-Dar^ana, Samyg-Jnana and Samyak-Caritra the 
UttarMhyayana adds Tapas to it. The treatment of Samyaktva 
between the two works is also completely different^, and while the 
Tatvarthadhigama^ gives only the seven Tatvas the Uttaradhyayana 
gives the nine Padarthas^ as the basis of treatment.’ 

More important is the question about the authorship of the 
Bha'^ya which, as said already, is the bone of contention between 
the two sects of the Jain community. In the present state of our 
knowledge it is very difficult to decide the question one way or the 
other. Usually three different arguments are advanced® to prove the 
common authorship of the Sutras and the Bhasya. It is pointed out 
that the writer of the Bhasya, while introducing the Sutras uses the 
first person forms like Pravak^ami, Vaksyamah^ which would go to 
prove that the author of both the Sutras and the Bhasya is one and 
the same person. To this is added the fact that unlike other Sutra 
works the present one has not suffered much in interpretation which 
can be explained by supposing that the Sutrakara himself explained 
his work in his Bh^ya, putting all innovations in interpretation to 
silence. And lastly it is pointed out that at the end of the Bhasya 
the writer refers to himself by the name Umasvati. 

But on a closer scrutiny it will be seen that the arguments are 
not very convincing and leave many loop-holes in them. Against the 
few instances of the use of the first person occurring in Sutras v, 22, 

1 No. 22. 

2 Kundakunda and others add Tapas in such a context. 

3 T.S.I,1. Utta.XXVII,2. 

4 Utta. XXVII, 16-27. T. S. I, 2 foil. 

5 Utta.XXVII, 14;T.S.I.3. 

6 Cp. Pt. Sukhalalji in Anekanta. 

7 Sambandha-Karika 31 ; V. 37. 
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37, and 42 there are a host of others in which the third person is used 
throughout, as Atrocyate, Atraha, and Uktam bhavata and similar 
expressions^ The only conclusive argument in such cases would be 
a reference in the Sutra to a passage or topic dealt with in the 
Bhasya only, as is the case with the Karikas of Kavyapraka^a. But 
such a reference we find nowhere in the present case. Further we 
have the instance of Jinabhadra who in his Vifesavafyakabhasya on 
the Sva^yaka-Niryukti introduces a Gatha of Bhadrabahu with the 
use of a first person form.^ On the other hand we have indications 
to show that the Sutrakara was different from the Bhasyakara. 
Very often in the beginning of chapters three and four, and in some 
other places the Bha-yakara uses the words Uktam bhavata in referring 
not only to the Sutras that went before it but also to those that are 
yet to come.^ The full force of this use of past tense the commenta- 
tors appear to have missed as they were led away by their own precon- 
ception of regarding the two works as the writings of one and the 
same author. But in a similar case Abhinavagupta in his Locana on 
the Dhvanyaloka where he appears to regard the author of the Vrtti 
as different from the author of the Karikas remarks on the words 
Dara^itam eva agre, darSitameveti karikakarena iti bhutapratyayah.'^ 
This leaves no doubt as to the significance of the past tense. At least 
it is clear that all the Sutras were ready, before the writer of the 
Bhasya began to write down his own work. Nor is the argument 
from the lack of divergent interpretations sufficient to prove the mono- 
authorship of the two works. It will at the most give credit to the 
author for writing clear and unambiguous Sutras leaving no scope for 
the commentators to distort and misinterpret them. The verses at 
the end of the Bhasya would at first lead one to suppose that the 
Bhasya is the work of Umasvati himself. But a careful reading of 
them gives no hint to such a view. They can very well be supposed 
to be the work of the Bhasyakara who is supplying us information 
about the author of the Sutras, and it is difficult to see how they 
confirm the view that the Bha^^^yakara was Umasvati himself. On the 
other hand it is inconceivable that he would have praised himself in 
those terms found in them. The case of the Sambandha-Karikas at® 
the beginning is a little different. I see no reason to say that they 
do not belong to the writer of the Sutras. Beside the use of the 
words Vaksyami and Pravaksyami the style of these verses is certainly 
superior to that of the Bhasya and it is not an impossibility that the 

1 cf. T. S. I, 25, 26, 27, 31 and so on ; II, 25 etc. 

2 1 am Indebted to Prof. Upadhye for this information. 

3 Cf . Bhasya on IV, 1. 

4 Kavyamala No. 25 p. 138. 

5 Pujyapada Akalanka and others do not give these verses. 
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the writer of the Sutras should have prefixed a few Karikas to his 
Sutras by way of introduction. In fact they discharge that function 
admirably. This will also explain the quotation of these verses by 
later writers as the words of Umasvati even though no great weight 
can be placed on it, because very early there arose the tradition of 
the mono-authorship of the Sutras and the Bha'=^ya. The oldest avail- 
able commentary on them, the Sarvarthasiddhi of Pnjyapada^ only 
comments on the Sutras and neglects the Bhasya altogether, which 
procedure is inexplicable on any other supposition than the fact that 
Pujyapada regarded the Bha^^ya, if at all he knew it, to be not the 
work of the writer of tlie Sutras. 

About the development of the present Sutras it is not possible to 
state anything with confidence and with an air of certainty. It is only 
a few suggestions and traces of such a development that we can hope 
to glean in the existing work itself. If we look at chapters three and 
four of the present work we find many traces to conclude that they 
may be later additions to the original work. One fact that strikes us 
at the beginning is the presence of the two names that are given to 
these chapters, the Lokaprajhapti and Devagatipradar6ana, while the 
names of the other chapters are not found or did not exist. The 
names of these two chapters are such that they indicate the nature of 
these sections as independent works, and other works bearing similar 
titles are found in Jain literature^. Moreover, the two recensions of 
the Sutras are found to differ unusually at a greater length in these 
two chapters only. In the third, the ^vetambara recension has only 18 
Sutras while the Digambara one counts as many as 39, leaving a diffe- 
rence of 21 Sutras. The difference of the fourth chapter is 11 while 
the next greatest difference is only 5 found in the 7th chapter. This 
is a clear indication to show that these two chapters are of a later 
origin. One more argument that is to be noted in this connection is 
the defective arrangement of the fourth chapter. We usually find 
Umasvati very consistent and accurate in arranging his material. But 
such is not the case with this chapter. It begins with the statement 
that gods are divided into four groups,'^ and what we next expect is 
the names of these four Nikayas. But the next Sutra states that the 
third group is characterised by the yellow Le^ya. Another fact poin- 
ting to a similar conclusion is the style of the Bhasya on these two 
chapters which differs from the remaining portions. 

Another group of Sutras that intrude on the general arrangement 
of the work is found in chapter fifth and includes Sutras 29-31. In 

1 Ed. by Nitave at Kolhapur. 

2 Cp. Jambudvipaprajnapti, Suryaprajnapti Candraprajnapti and other 
works. 

3 T.S.IV,!. 
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fact Sutra 32 should naturally follow without a break on Sutra 28 as 
being of the same train of thought. An external indication to show 
the interpolatory character of these Sutras is the difference which the 
comments of both Siddhasena and Haribhadra show in accepting the 
extent and wording of the text. Moreover the general discussion of 
the nature of existence should either come at the end of the chapter 
as is the case with the general discussion about Dravya, or if possible 
at the beginning. Again the enumeration of the four Nayas based on 
Sutra 31 should have been dealt with in the first chapter where the 
topic was once opened. The Nature of these Nayas and their novel 
names and the great pains that Siddhasena takes to make them square 
with the usual seven Nayas would point to a similar conclusion. If 
another suggestion can be made of the original scheme of the Sutras, 
we expect that chapter nine should have been divided into two at 
Sutra 18, each part being devoted to each of the two principles, 
Samvara and Nirjara. 

We have again a suggestion or two in the book itself which 
would throw light on the difference of number of the two recensions 
of the Sutras, the Svetambara one containing 344 and the Digambara 
recension having 367 Sutras. At the end of chapter 8 we have in 
the Bhasya on Sutra VIII, 26 the concluding words “ ato anyat 
papam” which the Bha^yak^a deduces by implication from the 
Sutra itself. But these very words form a Sutra in the Digambara 
version as Sutra VIII, 26. Similarly a portion of the Bh^ya from 
syadetat lokantat upto mukto ni'kriya iti '' on Sutra X, 6 in the 
^vetambara recension is certainly not a Bha'=^ya on Sutra 6 as is sup- 
posed by the commentators. The passage runs as follows. ‘‘sya- 
detat lokantadapyurdhvam mukta'^^ya gatih kimartham na bhavatiti/ 
Atrocyate/ Dharmastikayabhavai! Dharmastikayo hi jivapudgalanam 
gatyupagrahena upakurute/ Sa tatra nasti/ Tasmat gatyupagraha- 
karana bhavat parato gatir na bhavati apsu alabuvat ' Nadho na tiryak 
ityuktam/ Tatreva anusrenigatir lokante avati^thate muktas niskryas 
iti/ ” From this it is clear that the words atrocyate introduce a new 
Sutra which is given as Dharniastikayahhav^t which is further 
explained by the Bhasya that follows it. And in fact this Sutra is 
found in the Digambara recension as Sutra X, 8. It is also not very 
difficult to explain the confusion in which the commentators have 
fallen while explaining the previous Sutra. The Bhasyakara again 
uses the simile apsu alabuvat but in a slightly different sense, which 
can be easily explained with the help of the context. It means that 
just as the alabu cannot go further on its course when it reaches the 

1 Ct 28 Bhedasamghatabhyam Caksusah, and 32, SnJgdharuksatvat 
bandhah. 

2 Ed. by Kapadia Vol. I, p. 261, 320, VoL II. p. 101 etc. 
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surface of the water so is the case with Jiva which also cannot 
proceed further on its course. But misled by the simile as being 
adduced from Sutra 6 where it is already used they take the whole 
passage as the words of the BhasyakSra on the earlier Sutra. 

This point raises the important question about the origin of the 
two recensions. Even though we have already explained the major 
portion of it as due to later additions or misrepresentation, a few still 
remain which it is difficult to explain with the present available mate- 
rial. But one thing becomes clear and that is the ^vetambara re- 
cension must have suffered greater changes in its course than the 
Digambara one. This is further corroborated by the fact that the 
Sutras and the Bha^ya being regarded as the work of one and the 
same person it was not possible for them to keep these two works 
fully distinct. It can also be gathered from the remarks of Siddha- 
sena in his Bhasyanusarim where he very often complains of previous 
writers who appear to have confused the text of the Sutra and the 
Bhasya with each other. 

A. M. Ghatage 



THE SCHEME OF BRAHMASUTRAS I. 1-3 : A 
RAPPROACHEMENT. 

In this paper an humble attempt is made to find out the original 
scheme of the author of the Brahmasutras in the arrangement of the 
visayavakyas or the Srutis selected for discussion in the first three 
Padas of the first Adhyaya of his work. No adequate justice can be 
said to have been done to this subject without offering a consistent 
interpretation of all the Sutras of Bra. Su. I. 1-3. But looking to the 
narrow compass of this article it is not possible to deal with it here 
and I, therefore, leave it for some future occasion. Here only the 
results of my study of the portion of the text in question are, briefly, 
presented with a request to scholars to make their own suggestions 
on the problem. 

The following is a table of the visayavakyas in Bra. SQ. I. 1-3 
according to the commentary of Sankara with whom Ramanuja and 
Vallabha agree and from whom Thibaut and Deussen do not differ : — 


No. of 

Srutis discussed in Bra. Su. I. 


Adhikarana. 

Pada 1. 

Pada 2. 


Pada 3. 

1 


Cha. Upa. III. 141-2 

Mu. 

Upa. 11. 2. 

2 

Tai. Upa. III. 6 

Ka. Upa. II. 24. 

Cha. 

Upa. VII. 23-1 

3 

_ in. 1-2 

Cha. Upa. IV. 15-1 

Br. 

Upa. III. 8-12 

4 


Pra. 

Upa. V. 5-7 

5 

(Cha.Upa.VI. 21-3) 

Br. Upa. III. 7-1-2 

Cha. 

Upa. VIII, 1-1,5 

6 

Tai, Upa. (II. 8 or) 
III. 9. 

Mu. Upa. I. 1-5-6 

Mu. Upa. II. 2-10 
Or Ka. Upa. V. 15 

7 

8 

9 

Cha. Upa. I. 6-7 
Cha. Upa. I. 91 
Cha. Upa. 1. 11-4-5 

Cha. Upa. V. 11-18 

Ka. 

Upa. IV. 11-13 

10 

Cha. Upa. III. 13-7 


Ka. 

Upa. VI. 1-2 

11 

12 

13 

Kau, Upa. III. 2 

1 

ChS. 

Cha. 

Cha 

Upa. VIII. 12-3 
Upa. VUL 14-1 
Upa. IV. 3-7 


In the above table the visayavakyas are mentioned in the conse- 
cutive order of the Adhikaranas ; but if we group the visayavakyas 
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according to the Upani^ads and the Padas of the Brahmasutras we 
get the following order of their selection or choice by the Sutrakara: — 


Name of the 
Upanisad. 

Pada 1. 

1 

Pada 2. 

Pada 3. 

, Total No. of 
Srutis from each 
Upanisad. 

1 Tai. Upa. 

(1) III. 6, (II. 8 
or) III. 9. 



2 

2 Cha. Upa. 

(VI. 2-1-3) 
(1) 1-9-1 ; (2) 

1. 11-4-5 ; (3) 
HI. 13-7. 

(4) III. 14-1-2 ; 

(5) IV. 15-1 ; 

(6) V. 11-18 

(7) VII. 23-1: 

(8) VIII. 1-1,5; 

(9) VIII. 12-3 ; 
( 10 ) vm. 14-1. 

10 

3 Kau. Upa 

III. 2. 



1 

4 Katha Upa. 


(1) 11.24; 

( 2 ) m. 1-2 ; 

(3) IV. 11-12; 

(4) VI. 1-2. 

4 

5 Br. Upa. 

! 

i 

(1) III. 7-1-2 

(2) III. 8-12 ; 

(3) IV. 3-7. 

3 

6 Mu. Upa. 

1 

(1) 1. i .s-e 

(2) II. 2-5; 

(3) 11. 2-10. 

3 

7 Pra. Upa. 

1 


(1) V. 5-7. 

1 


Note — The anandamaya 6ruti discussed in the Bra. SO. I. 1. 12. 
may be either Tai. Upa II. 8 or more probably III. 9. The purpose 
of the reference to Cha. Upa. VI. 2. 1-3 in this context (Bra. Su. 
1. 1. 5) is, I think, to defend the statement in Bra. SO. I. 1. 2 and 
therefore that Sruti cannot form an independent visayavakya, nor can 
that Sutra (I. 1. 5 ) go to form a new Adhikarana. 

A glance at the above order of the selected visaya-vakyas would 
show that, in the case of each of the Upani-ads, the SOtrakara has 
strictly observed the original order of the IJpanisad in marshalling the 
various visaya-vakyas in their proper order in the different Padas. 
Thus, in the case of the Taittiriya .Upanisad the first visayavakya is 
Tai. Upa. III. 6 and the second is Tai. Upa. III. 9 ; the order of the 
^rutis selected from the Katha Upani^ad is as follows : — (1) II. 24, (2) 
III. 1~2, (3) IV, 11-12, (4) VI. 1-2 ; that in the Mundaka Upanisad 
(1) 1. 1. 5-6, (2) II. 2-5, and (3) II. 2T0 ; and that in the Brhad^anyaka 
Upanisad:— (1) III.7-1-2, (2) III. 8-12, and (3) IV. 3-7. Similarly 
the Chandogya Upanifad i^rutis selected by the Sutrakara are in the 
following order : — (1) I. 9T, (2) 1. 11*4-5, (3) III. 13*7, (4) III, 14*1-2, 
(5) IV. 15*1, (6) V. 11-18, (7) VII. 23*1, (8) VIII. M and 5, (9) VIII. 
12*3, and (10) VIII. 14*1. 

Thus, it is seen that the Srutis selected by the Sutrakara from 
any particular Upanisad are exactly in the order in which they origin- 
ally occur in that particular Upani?ad* So only on the ground of the 
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serial order^ of the Cha. Upa. Gratis we cannot conclude that the origi- 
nal of the Brahmasutras was a “Ch^dogya Upani^ad Brahmasutra/' 
because the serial order is also found to have been observed in the 
case of the ^rutis selected from all the other Llpani'^ads discussed by 
the author. The fact that ten ^rutis have been selected from the 
Cha. Upa., whereas only four (or rather five if we accept Sankara's 
interpretation of Bra. Su. I. 3. 22) and three have been taken from the 
Katha and Mundaka Upani'^ads respectively, which are comparative- 
ly much shorter than the Cha. Upa., does not in itself go to prove the 
preponderance of the Cha. Upa. Srutis in Bra. Su. I. 1 — 3 ; nor does it 
seem to me to offer a definite suggestion regarding the original frame- 
work of the Brahmasutras or the arrangement of the Srutis in Bra. 
Su. I. 1—3. 

In my opinion, the scheme of the selection and arrangement of 
the Srutis in Bra. Sil. I. 1 — 3 is suggestively clear in Bra. Su. III. 3. 
11 (anandddayah pradhanasya ) and III. 3.38 — 39 { saivhi satyadayah 
and kdmdditaratra iatra cdyatanddibhyah ). 

Before interpreting these Sutras as I understand them, I wish 
to point out that these Sutras refer to three groups of attributes 
or thoughts ( dhis — Bra. SO. III. 3. 33) of the Supreme Being, viz. (l) 
anandddayah, (2) satyadayah and (3) dyaiariddayah. The ancient 
commentators and the modern interpreters of the Sutras have not 
within my knowledge, been able to point out anywhere the existence 
of three lists corresponding to the requirements of the three bahuvrihi 
compounds. To me it seems that anandddayah, satyadayah and 
dyatariddayah respectively refer to the first three Padas of the first 
Adhyaya of the Brahmasutras. 

Bra. SO. I. 1. 2 refers to the Sruti which mentions ananda viz., 
dnanddd dhyeva khalyinidni bhufani jdyante dnandena jdtdni jivant 
dnandam prayantyabhisarnvi^anfiti {lidiL, Upa. III. 6). ananda- 
dayah would mean (1) ananda, (2) anandamaya ( Bra. SO. I. 1. 12 ), 
(3) antar . . .purma ( Bra. SO. I. 1. 20), (4) akd^a ( Bra. SO. I. 1. 22 ), 
(5) prana ( Bra. SO. I. 1. 23 ), (6) jyotih ( Bra. SO. I. 1. 24 ) and (7) 
prana ( Bra. SO. I. 1. 28 ). 

The list of the second bahuvrihi compound, satyadayah, seems to 
have been made up of the ‘thoughts' mentioned in the second Pada 
of which the first visayavdkya is as follows: manomayah prandiartro 
bUdrUpah satya sankalpah akasatnid ( Cha. Upa. III. 14. 2 ). The 
word satya in satyadayah seems to stand for satyasamkalpa in the first 
visayavdkya. So, satyadayah would imply the attributes of the Sup- 
reme Being as collected in Pada 2, viz., (l) manomaya etc. ( Bra. 
Su, L 2. 1. ), (2) attd { Bra. Su. I. 2. 9 ), (3) guhdm pravista ( Bra. 

1. Vide Dr. Belvelkar's article on ‘ The Multiple Authorship of the Vedanta 
Sutras’, Vol. II. No. 2 of The Indian Philosophical Review, October 1918. 
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Su. I. 2. 11 ), (4) antaraJ^ ( Bra, Su. I. 2. 13 ), (5) antaryamin ( Bra. 
Su. I, 2. 18), (6) adr^yatvadigunaka (Bra. Su. I. 2. 21), and (7) 
vaisvdnara ( Bra. Su. I. 2. 24 ). 

The list of the third hahuvrihi compound, ayatatariadayah seems 
to be made up of dyuhhvadynyafana in the first Sutra in the third 
Pada and of the other attributes collected by the Sutrakara in the 
same PMa, viz., (2) hhTirrid ( Bra. Su. I. 3. 8 ), (3) ambardntadhrti 
(Bra. Su. I. 3. 10), (4) Iksatikarma (Bra. Su. I. 3. 13), (5) dahara 
(Bra. Su. I. 3. 14), (6) anguslhamatra (Bra. SO. I. 3. 24), (7)' 

kampana Su. I. 3. 39), (8) jyotih (Bra. Sii. I. 3. 40), (9) 

dkdsa ( Bra. Su. I. 3. 41 ), (10) vijhanamaya ( Bra. Su. I. 3. 42), and 
(11) pati ( Bra. Su. I. 3. 43 ). 

As the very words ananda and ayatana occur respectively in the 
visayavdkya of Bra. Su. I. 1. 2 and in Sutra 1. 3. 1, the words ananda 
and ayatana in anandddayah and ayatanddayah can be well identified 
with the same occurring in the visayavdkya of Bra. Su I. 1. 2 ( or I. 1. 
12 ) and in Sutra I. 3. 1 respectively, and consequently dnandadi and 
dyatahddi would imply the attributes or thoughts ( in the Srutis ) coll- 
ected in Padas 1 and 3. The word satya in satyadayah, however, 

does not occur in Siitra I. 2. 1, but it occurs as a member of the 

compound word satyasamkalpa in the Sruti referred to by that Sutra.. 
Thus, to my mind, there will be no difficulty in identifying satya with 
satyasamkalpa, on the analogy of ayatana being identified with 
dyubhvddydyatana. The name of the bahuvfihi compound ‘ satya- 
dayah * seems to have been derived from the word ‘ satyasamkalpa ' 
in the Sruti referred to. Moreover, the identification of the first and 
the third lists {anandddayah m Sutra 111. 3. 11 and ayatahadayah in 
Sutra III. 3. 39 ) with those of the thoughts in Bra. Su. I. 1 and I. 3 
itself helps to identify the second list ( satyadayah in Bra. Sii. III. 3. 
38 — 39 ) with that of the thoughts in Bra. Su. I. 2. 

A detailed explanation of the Sutras in which anandddayah, 
satyadayah and ayatanddayah occur would, I believe, make my 
suggestion more plausible. 

The word pradhdna as used in Sutra III. 3. 11 {anandddayah 
pradHdnasya), no doubt, bears die same significance as in Sutra III. 2. 
14 {arVtpavad eva hi tatpradhdnatvat) and, again, the word rupa in 
arupavad in the latter Sutra bears the same significance as rupa in 
rupopanydsdc ca (Bra. SO. I. 2. 23). Pradhdna in Sutra III. 3. 11, 
according to Sankara^ means Brahman. According to the Sutrakara 

1 One more Sutra in which the word praiHdna is similarly used is Sutra 
III. 3. 43 which, though traditionally read aspraddnavad eva hi tad uktam, should 
hove otigimWy been ptadhdnavad eva hi tad uktam and tad uktam must refer to 
itaravai in atmag^hTitir itaravad uitatdt (Bra. Su. 111. 3, 16 as already suggested' 
by me in my Thesis (Aksara : A Forgotten Chapter in the History of Indian 
Riilosophy, P. 164.) 
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the Supreme Being is both rTipavat and arupavat, but one may say 
that the Supreme Being is only arupavat because that {arzipavat) is 
the chief (aspect in the Supreme Being — Bra. Su. III. 2. 14)”. In 
Sutra I. 2. 23 the Sutrakara argues that the adrkyatvadigunaka in 
Mu. Upa. I. 1. 5 — 6 is puru^a (or paramekvara according to Sankara) 
“because the form of the adrkyatvadigunaka is mentioned in that 
Sruti (Mu. Upa. II. 1. 4)”. So, according to the Sutrakara pradhdna 
is the arupavat aspect of the Supreme One and the rupavat aspect is 
called purusa or paramekvara. Therefore, Sutra III. 3. 11 i^nandd^ 
dayah pradhdnasya) means that “the group of attributes beginning 
with dnanda belongs to the chief aspect of the Supreme Being (which 
is the formless aspect).” 

Incidentally it may be noticed that the second PMa of the first 
Adhyaya seems to have been meant for discussing certain Srutis which 
according to the Sutrakara mention the rupavat or purusa aspect of 
the Supreme Being. Moreover, Sankara presents a twofold aspect of 
Brahman, as saguna and nirguna, whereas the Sutrakara interprets 
the Supreme Being as rupavat and arupavat, both of which do not 
exclude the possibility of having attributes of their own. 

Regarding Sutras III. 3.38 ( $aiva hi satyadayah ) and III. 3. 39 
(kdmdditaratra tatra cayatanadibhyah), I have already suggested 
elsewhere^ that Sutra III. 3-38 should read as saiva hi and STUra III. 
3. 39 should have been satyadayah kamdditaratra tatra c ayatana- 
dibhyah. The i (long i) in kamddttaratra as given in Sankara's Patha 
is short in Madhva’s. The latter reading, thus, strengthens my sugges- 
tion with regard to transferring satyadayah in Bra. Su. Ill, 3. 38 to 
Bra. Su. III. 3. 39. 

“ The group of attributes beginning with satya ( i. e. saiyasam- 
kalpa) in Bra. Su. I. 2 may, according to the choice of the meditator, 
be taken in the meditation of the other aspect of the Supreme Being 
( i. e, arupavat, though the Sutrakara would like to take them as 
belonging to the rupavat ), and in the meditation of the rupavat 
should ( invariably ) be taken the attributes from the group of those 
beginning with dyubhvddyayatana in Bra. Su. I. 3. 1 ”. This, to my 
mind is the interpretation of Sutra III 3. 39. 

Thus, the first Pada contains dnanda and other attributes which 
belong only to the pradhdna or arupavat aspect of the Supreme Being. 
The second Pada, according to the Sutrakara, contains artributes of 
the rTipavat or purusa aspect ; but a meditator has the option to use 
them in the meditation of the other aspect viz,, the pradhdna or the 
arupavat. In the third Pada the author of the Sutras has collected 
such attributes as can be used in the meditation of purusa only. This 

1 Ak&ara : A Forgotten Chapter, Pp 162-163. 
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conclusion may justly be adduced from the meaning of Bra. Su. III. 
3, 11 ( ZnandMayah pradhanasya ) and III. 3. 39 ( satyadayah kamad 
itaratra tatra c' dyatanadibhyah ). 

Now, a study of the nature of the Sutrakara’s arguments and of 
that of the contents of the visayavdkyas in these three Padas, as given 
below, will offer further evidence to strengthen my suggestion. 

In Pada 1, the Sutrakara’s chief argument is that the vkayavd- 
kyas mention only that characteristic ( dharma or linga ) of Brahman, 
which is stated in Bra. SiT. I. 1. 2; and we find that the visayavdkyas 
of that PMa ( except that of Bra. Su. I. 1. 12 ) are such as mention 
one or two or all out of the three functions of Brahman, viz., the 
creation, continuation and dissolution of the beings, though instead 
of the word ‘ Brahman ’ words like antah purusa, dkd^a, prana ( Cha. 
Upa. I. 11. 4 5 and also Kau, Upa. III. 2. 4 ) and jyotih are used in 
them. 

The main argument of the Sutrakara in the second Pada is the 
mention of the rTipa or gums or vi^esanas ( of the purusa ) in the 
visayavdkyas, and in one case he even points to the fact that the 
vaiwdnara atman of the visayavdkya is called purusa in a certain 
Branch of the Veda ( Bra. Su. I. 2. 26 ). If we look to the visayavd- 
kyas themselves, we find that each of them contains clear unambi- 
guous words like Brahman, Atman instead of words like dKasa, prana 
jyotih as in PMa 1 which do not primarily signify the Supreme Being 
but the word purusa does not occur in those visayavdkyas. 

In the third Pada the Sutrakara often argues that the visayavdkya 
Sruti in question calls the topic of the visayavdkya "'purusa**. 
Thus, muktopas/pyavyapadesdt in Bra. Su I. 3. 2 means " purusavyapa- 
desdt * because the muktopasrpya in Mu. Upa. III. 2. 8 is no other 
than purusa\ "ikasatikarmavyapademi in Bra. Su I. 3. 13 means 
" purusavyapadesdt ’ because the iksatikarman in Pra. Upa. V. 5, 7 is 
puru^a \ sabddd eva in Bra. Su. 1. 3. 24 refers to the word "purusa* in 
ihQ visayavdkya) and lastly " paiyddisabdebhyah* in Bra. Su. 1.^3. 43 
shows that the Sutrakara emphasises the use of the words Pati, Kvara 
etc. in the Srutis, which are synonyms of purusa and not of the arupa- 
vat aspect of the Supreme Being. 

The Srutis also, discussed in Bra. Su. I. 3, are such as mention 
the word purusa or some attribute like dhrti, praJmana, which can 
only belong to the personal aspect of the Supreme Being. In the 
latter type of Srutis, instead of the word purusa, a word like Brahman 
or Atman occurs in the visayavdkyas. 

Thus, generally speaking, the main point of argument in the 
three Padas is respectively (1) the statement about the creation, 
continuation or merging of beings into the Supreme One in the 
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visayavaky^, (2) the mention of gunas or visesanas of the Purusa in 
the visayavakyas, and (3) the occurrence of the word Purusa or of 
some of his exclusive attributes in the visayvakyas. The visayavakya 
^rutis in the three Padas are respectively (1) such as mention a word 
other than Brahman or Purusa, (2) such as mention the word Brah- 
man or Atman and (3) such as mention the very word Purusa or one 
of his exclusive attributes in case a word expressive of the arupavat 
is mentioned in the Sruti. In my opinion the three lines of argument 
as adopted by the Sutrakara and the contents of the visayavakyas in 
the first three Padas of the first Adhyaya show that these Padas are 
respectively aimed at discussing (1) only the arupavat (2) the option- 
ally rupavat and (3) the only rupavat aspect of the Supreme Being. 

I do admit the fact that one may find it difficult to explain away 
some of the Sutras and the visayavakyas of Bra. Su. 1.1-3 in the light 
of the above analysis of the teneral line of the Suti'akara's arguments 
and of the nature of the selected Srutis, but broadly speaking, in spite 
of such difficulties, that analysis seems to me to be correct and I, 
therefore, venture to offer it for the consideration of the students of 
the subject. 

The above conclusion is arrived at as a result of (1) the identifi- 
cation of the three sets of attributes {anandadayah, satyddayahy and 
ayatanddayah) with the attributes collected by the Sutrakara in the 
first three PMas of the first Adhyaya of Brahma sutras, (2) the 
interpretation of Sutras III. 3. 11, 38 — 39, (3) the analysis of 
the nature of the Sutrakara's arguments in Bra. Su. I. 1 — 3, and 
(4) of the contents of the visayavakyas in Bra. Su. 1. 1 — 3. 

If the above interpretation be accepted, it is possible to 
explain several other problems regarding that part of the Sutras ; 
e.g. (1) Why are the Srutis with the same word not discussed 
in the same place in the same Pada ? One jyotih Sruti is 
discussed in Bra. Su. 1. 1. 24, while another in Bra. Su. I. 3. 40; 
one dkdsa Sruti is discussed in Bra. Su. I. 1. 22 while another in 
Br. Su. I. 3. 41 ; two prana Srutis are discussed in Bra. Su. I. 1. 23 
and 28, while one more in Bra, Su. I. 3. 39. Why so ? (2) Why are 

the Srutis of the same Upani^ad not grouped together for discussion in 
Bra. Su 1. 1 — 3 ? (3) If the Sutrakara simply wanted to show that all 
the Srutis he discussed refer to one and the same (aspect of) Brahman, 
why he did it in three separate Padas instead of in one long continued 
Pada or Adhyaya? Or, at least, why did he not make all the three 
Padas equal ? (4) How is it that many Srutis which hardly seem to 
require any discussion have been taken up for discussion by the 
Sutrakara? Thus, for example, Br. Upa. III. 7. 1-— 2, Mu. Upa. I. 1. 
5—6, Mu. Upa. II. 2. 5, Cha. Upa. VII. 23-^24, Br. Upa. III. 8. 7—8, 
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are very clear and yet they are selected for discussion. The 
purvapaksa views given by Sankaracarya in the case of these Srutis 
seem to be prima facie impossible if we look to visayavakyas them- 
selves. And (5) Why is it that Srutis like Mu. Upa. I. 1. 5 — 6, Br. 
Upa. III. 8. 7 — 8, which in his commentary on the respective IJpani- 
sads Sankaracarya interprets as treating of the nirguna Brahman of 
his school, have to be interpreted by him in the BrahmasiTtras as deal- 
ing with the saguna Par ame> vara of his own school ? 

Before closing this paper it will not be out of place to briefly 
notice the views of some of the Acaryas regarding the subject of this 
article, (l) Sankaracarya says that the first Pada discusses the 
Srutis in which the characteristics of Brahman are clear, while the 
second and the third Padas deal with Srutis which have ambiguous 
statements of the characteristics of Brahman (Vide Sa. Bha. on Bra. 
Su. I. 2. 1). This view is contradicted by the discussion, in each of 
these three Padas, of certain Srutis which, according to the Sutrakara, 
have given rise to doubts about a Smarta principle (the Samkhya 
pradhana according to the commentators) or the individual soul 
being their topic, while each of them discusvses some Srutis without 
presupposing any such doubt at all. (2) The Bhamatikara, the 
author of the Ratnaprabha and Anandagiri (Vide their introductions 
to Bra. Su. I. 3) say that the Srutis about the upasya or saguna 
Brahman and those about the jncya or nirguna Brahman are dis- 
cussed respectively in the second and the tliird Padas of the first 
Adhyaya. This position can be also refuted by the fact that the 
Sutrakara in both these PMas clearly emphasises the mention of 
the gums or dharmas of the Supreme Being in the visayavakyas and 
that he discusses the so-called nirgunahrahmapara visayavakyas in 
both these Padas (Vide the Srutis discussed in Bra. Su. I. 2. 21,. I. 3 
10). (3) According to Ramanuja the first Pada discusses those 

Srutis which cleaiiy mention only Brahman, the second those which 
also contain obscure indications of the individual soul etc. {aspastaji- 
vddilingakani vakydni) and the third Pada those which contain clear 
indications about the flva etc. spastalingakdni vakydni — See Rama- 
nuja's comm, on Bra. Su. I. 2. 1.). This seems to me to be one of 
Ramanuja's ways of criticising tlie interpretation of the ^aukara 
School Commentators and he does not explain what are obscure or 
clear indications of the individual soul or matter, and how it is that 
certain visayavakyas in all these Padas do not admit of any purva- 
pak^a views about either jiva or jada (Vide Ramanuja's comm- 
on Bra. Su. 1. 2. 1.) (4). Vallabha severely finds fault with the 
Sankara School for holding that Brahman can have any gums like 
those of the Samkhya School. In his opinion the first Pada removes 
doubts arising from Sabda or terms of the visayavakyas, while Padas 
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2 and 3, the ambiguities of ^rutis arising out of their meaning or 
artha. But this view is also equally untenable because FMa 1 and 
also 3 discuss Srutis in which words like akasa, jyotih, prana are used 
instead of the unambiguous terms, Brahman or Atman (Vide Bra. 
SO. I. 1. 22, 23, 24 and 1. 3. 39, 40, 41). Vallabha^s further state- 
ment that the second Pada deals with such Srutis as predominantly 
use words which mean jlva while the third Pada with those which 
make similar use of words which mean jada (Vide Anubha^ya on 
Bra. SO. 1. 2. 1) is apparently a modification of Ramanuj's view 
and my criticism of Ramanuja's view equally applies to it also. 
None of these Acaryas supports his view on the strength of any Sutra 
of the text ; and, as I have tried to show, the Sutras seem to support 
none of their views. Looking to the position of the commentators I 
am, therefore, all the more convinced about the truth of the conclu- 
sion I have arrived at in this paper regarding the scheme of the 
discussion of Srutis in Bra. Su. I. 1-3. 

P. M. Modi. 



Reviews 


The MdHahlfidrata. Analysis and Index By Edward P. Rice. 

Oxford University Press. 1934. Pp. xvi+112. (Price Rs. 5.) 

“ The Mahabharata/' as has been well said, “ occupies a central 
position in the literature of India, not only because it is held by the 
Hindus to be one of their most sacred books, but also because it con- 
tains the old traditions of ancient Brahmanical India in a more popular 
form, and is the source from which the ideas of the actual Puranas 
and modern Hinduism may be derived, representing as it does, as far as 
we at present know, the oldest form of these ideas.** 

There was, therefore, undoubtedly a need for an Analysis and 
Index, in English, of the Mahabharata, and Mr. Rice’s little book is an 
opportune publication (when the Mahabharata is once again attracting 
the attention of the cultured citizen of the world) and a welcome 
addition to the literature on the Mahabharata. 

Mr. Rice’s Analysis is a summary — a very brief summary — of the 
Great Epic, following the original chapter by chapter. The Maha- 
bh^ata has often been described — quite justly — as a ‘ jungle * of inform- 
ation. What has been needed,” writes Mr. Rice in the Preface, 
“is a map of this jungle — a plan of paths and byways through it, 
which shall make its contents easily accessible.” Mr. Rice’s Analysis 
is an attempt to meet this need. And we may say that Mr. Rice 
has succeeded admirably in giving us a contour map of the Great 
Epic. 

The Analysis is followed by two Indices : an Index of Names (pp. 
85-104 and an Index of Subjects (pp. 105-112). Sorensen’s elabo- 
rate Index to the Names in the Mahabharata (London, 1925) is 
utterly out of the reach of the ordinary Indian scholar, who is, 
notoriously, poor as a church mouse, its price being nearly £5. Mr. 
Rice’s Index, which is of very modest dimensions, will admirably 
serve the purpose of the ordinary reader. 

This is probably the first time that an Index of subjects dealt 
with in the Mahabharata has been published in English, the only other 
Index of that kind known to me being Jacobi’s “Kurzes Sachregister” 
(appended to his Inhaltsangabe, Berlin 1903), which is, however, a 
sealed book to the average Indian student. 

Mr. Rice’s Index is a little more detailed and in some ways may 
be said to be an improvement on that of Jacobi, who has contented 

p 
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himself with giving bare indications. We hope it will pave the way 
to the preparation of a much more detailed and elaborate subject- 
index of the Mahabharata. 

Mr. Rice’s booklet contains some slight mistakes in the spelling 
of Sanskrit words (which are rather difficult for a foreigner to manage), 
and other inaccuracies; but it would be deemed captious to point 
them out here; because the work is not written primarily for the 
use of the scholar. Mr. Rice has intended it for a wider circle of 
readers, dedicating it to “all who are interested in India’s age-long 
religious quest and who toil and hope for her brighter future.” He 
has a higher and nobler aim than mere serving the needs of the 
specialist : a Fellowship and Synthesis of Culture. In Mr. Rice’s own 
words, his aim is to “prepare the way for that day for which many 
hope, when, by fuller knowledge of other peoples, and by mutual sym- 
pathy and goodwill, all differing symbolisms, theories, mythologies and 
aspirations, which in past centuries have been helpful to peoples in 
widely separated portions of the globe, may find their reconciliation in 
a unanimity of religious ideals, which shall transcend all those hitherto 
current, and command acceptance from the conscience of universal 
man.” To that we can only say “ Amen ” ! 

V. S. S. 


The Story of Kalaka ; Texts, History, Legends, and Miniature Paint- 
ings of ^vetambara Jain Hagiographical work — The Kalakacar- 
yakatha : By W. Norman Brown, Professor of Sanskrit, in the 
University of Pennsylvania. Published by the Smithsonian 
Institute, Freer Gallery of Art, Washington, 1933. 

Professor Brown has done a distinct service to Jain literature by 
bringing together and carefully sifting a very large amount of valuable 
material, connected with the story of Kalaka. Kalakacarya is a 
distinguished monk of Jainism, whose name is invariably associated 
with the transfer of the Paryu^ana Parvan from the 5th to the 4th 
day of the month of BhMrapada. It appears that the story of this 
Acarya was originally told in connection with this important event and 
it is not without significance, that even to-day it ‘is to be read with the 
Kalpasutra on the first night of the Paryu^ana’ (p. 2). In the begin- 
ning, the story must have been a simple one, narrating only the 
event of the ‘ Transfer of the date but very naturally, in course of 
time, there must have grown around this Savant, who brought about 
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this important change, a semi-historical tradition alluding to a few 
events of his life, to serve as a brilliant back-ground for this wonderful 
exploit. It is again no wonder, if, in order to add to the brilliance of 
this back-ground, the Tradition also appropriated the glorious hap- 
penings of the earlier Savants of Jainism, bearing the name of 
Kalakacarya, and formed a picturesque whole, so as to suit the 
requirements of the case i.e. ‘the strengthening of the Faith of the 
Believers’. 

Professor Brown thinks that the episode ‘dealing with the change 
of the Paryu^uaa date was the last to be included in the cycle, for 
it is the only one that is neve illustrated by paintings in the MSS.’ 
(p. 3). This may be true in a restricted sense, but I believe, it is this 
episode, which formed the nucleus of the present Story of Kala- 
kacarya. The formation of the story began with it and the other 
episodes were added on to it only later, to lend colour to the story. 
The story-teller, being anxious to prove the ‘worthiness of his hero, 
to effect the important change of the date, must have prefixed to this 
central event, a story illustrative of the personal valour, skill and 
political wisdom of his hero, and after thus establishing his point, he 
must have added some other events like the preaching of the Nigoda 
doctrine to ^akra, to corroborate it. It is easy to understand, on this 
assumption, why a 5th episode of the hero’s wicked nephew Datta, 
who ‘plans his death, but himself is humiliated and dies fearsomely' 
is added by some story-tellers and why the 3rd and the 4th episodes 
are dropped from the story, by another one. Evidently, a few years 
after the death of the great Kalakasuri, who introduced the change 
of the date in Sam. 523, the practice of telling the story of how the 
date was transferred, at the time of the Festival, must have been 
started, first as a sort of reminder of the great Authority which had 
sanctioned the transfer of the date and later, merely as a matter of 
routine. Then in course of time, probably in the 7th or the 8lh 
century, the whole story must have been pieced up together as it is 
at present. We find references to the story in its new form in the 
earliest Prakrit commentaries, called Curds, on the Sutras (p. 4). Of 
the three Kalakas known to Tradition, the first is sometimes credited 
with the transfer of the date in the 2nd century B. C. (p. 7), but this 
is obviously an attempt to show that the practice of celebrating the 
festival on 4th day dates from very old times. 

Professor Brown has considered 17 different versions of the 
Story of Kalaka, arranging them under five groups, of which the 
first includes 10, the second contains 2, the third has only 1, the 
fourth contains 3, while the fifth has again only one version in it. 8 
pf these 17 are written in Sanskrit, while the others are written in 
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Prakrit. 8 again (4 Sanskrit and 4 Prakrit) are found usually given 
at the end of the MSS. of the Kalpasutra, while the remaining 9 have 
the appearance of being composed independantly, though all recognize 
the importance of the central episode i.e. the change of the date. 
All the versions again, naturally assign a comparatively large portion 
of the narrative to the introductory episode of the overthrow of King 
Gardabhilla, as it serves to show the great courage and sagacity of the 
hero, and also because a moral lesson has to be conveyed that even 
a wicked act may be glorified, if it is done for the sole purpose of the 
propagation of the Faith, (p. 2). The earliest of these 17 versions is 
earlier than Sarh. 1 336 and the latest one was composed in* Sarh. 1666 
by Samayasundaragani of the Kharatara Gaccha. Professor Brown 
has edited two of these, i.e. the ‘long anonymous' and tlie ‘Hayapa- 
diniya' with English translation and few critical notes. Three others, 
namely those of Bhavadeva and Dharmaprabha Suris, and the 
Sriviravakyanumata’ version, are merely edited (pp. 87-101), 
while one, i.e. that of Bhadre^varasuri, is edited with an analysis in 
English (pp. 102-107). The Lexical notes added at the end (pp. 
108-111) are bound to be very useful. Chapter II again is a very 
useful addition to our knowledge of the History of the early minia- 
ture paintings in the Western India. Students of Jainism will surely 
feel indebted to Professor Brown for his ‘Story of Kalaka', though 
‘ the newly examined versions of the Kalaka legends add nothing' 
new on the vexatious question of the origin of the Saka and the 
Sarhvat eras (p. 11). 

We now proceed to corroborate or amplify a few statements 
made by the editor in his book : — 

P. 4, LL. 19-20. The author says that the Devendra who com- 
mented upon the Pra^nottararatnam^a in Sarh 1429 is not the same 
as the Devendra who wrote his commentary on the Uttar^dhyana- 
surra in Sarh. 1129. This is right. The former Devendra belonged 
to the Rudrapalliya Gaccha and was the pupil of Sanghatilakasuri, 
while the latter belonged to the Brhad Gaccha and was the pupil of 
Amradevasuri. The second Devendra was besides, only a Devendraganin 
and was called Nemicandrasuri after his Diksa as a SMhu ; cf. 
Bhandarkar, Reports, IV. p. 129. 

P. 7, 11. 16ff. The Jain astronomer mentioned by Bhatta 
Utpala in his commentary on Brhad Jataka, ch. XV. v. 1 ( vol XV. 
p. 1 is obviously a misprint ) is really a Barhkalakacarya and not a 
Kalakacarya. The wrong impression first created by Biihler, who 
proposed to read ‘ tathacaivam Kalakac^ah ' for ‘ tatha ca VarhkSla- 
kac^ah ' ( cf . I. A. vol. 20, p. 362 ) does not yet appear to have 
been wholly removed, though Aufreqht in his Catalogus Catalogorum, 
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L p. 548, still regards the name to be Vamkalakacarya. Like Prof. 
Brown, I too doubted the propriety of Buhler's emendation, since 
evam coming after tatha ca to introduce an authority is very unusual. 
Now, a reference to the actual passage leaves no doubt whatsoever 
that the name is Varhkalacarya (or Bai?ikalakacarya as my MS. reads), 
and not K^akacarya as is supposed so far. The passage in question 
runs thus : — ( from MS. no. 367 of the BBRAS., Collection ; cf. my 
Descrip. Cata. p. 121 ). tref : I 

rTi: I ?T«rr — 

cit^art ftoioril, cigr i 

n 

In the commentary on the same stanza, we also find another 
reference to the Barhkalaka Samhita : — 

3rairf?rgin3T%?r3T^5ft3T#*Toi«TJTkf i 

oiisTo^ ii 

These two quotations ought to leave no doubt that Utpala quotes 
a Barhkalakacarya and not a Kalakacarya at all. Evidently, this 
Barhkalaka is a Jain writer as the language shows. He may perhaps 
be Bhadrabahu, but this is merely a conjecture. The difficulty will 
be solved if the quotations given above are traced anywhere. I may 
suggest in passing, that the name Kalaka was only a nick-name in 
the case of Kalaka I, who was also known as Syamarya, given him on 
account of his extremely dark complexion. In the case of the other 
two it may not have been so. 

P. 30, L. 8. read saihk^iptarucihetave and not sarhksiptam 
sucihetave. 

P. 31, LL. 1-2. read 

sridharavasam ityasti nagaram na garo jayi 

dvijihvasyasamudgirno yatra sMhuvacomrtaih. 

Translate : — There was a city called Dh^avasa, where the venom 
(garo) thrown out by the mouths of the dvijihvas (i. e. serpents or 
villains) was never successful, on account of the existence of the nec- 
tar in the form of the words of the wise. 

P. 31. L. 4. read a^askambhavalambadya, i. e. rich on account 
of the support of the pillar (skambha) of the quarters. 

P. 31, L. 29. read ittham kalikasurirajacaritam &c. 

P. 33, LL. 3-4 from the bottom, read the two lines as follows : — 

kappanisihakahavalipabhiyanusarena iya mahaisaya. 

Jcalayasuripa (not-^) bandha vaddha vi (saya) sunantu mupL 
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Lastly we come to tlie enigmatic stanza no. 19 on p. 94. Professor 
Brown thinks that it is a stanza in the Prakrit language. This how- 
ever, does not seem probable as it is introduced by a sentence in 
Sanskrit, i. e. yatra ca var-agame. It is clear that it contains the 
description of rainy season, but nobody can be sure as to its real mean- 
ing. The 'following meaning is arrived at with the help of the 
Ekak'ara Ko^a in particular. I was materially helped by my friend 
Pandit Shintre Shastri of the Elphinstone College in getting at it. 

Prose construction 3?^ (^T^) I ^ {^) 

i mmi m srm i 

I I H ^To c^o ) 

^ I ^ I dr 

Translation : — A brave man ( surah ) becomes not brave ( asurah ), 
being struck with passion and therefore desirous of sporting with his 
wife ( sirirarhsu ); the lake loses its clearness (asa) and obtains its 
natural characteristic, i. e. flowing in a :stream ( Gsara ). The earth 
(rasa), being associated with the showers (sasara) robs the vital 
breath of its power ( asusarasa ) and brings forth a stream of water 
( sarim ), which is attended by beautiful lotuses ( susarasasaram ). 

H. D. Velankar. 


Sri Kundakundacarya's Pravacanasdra : The Prakrit text critically 
edited with the Sanskrit commentaries of Amrtacandra and 
Jaysena and a Hindi commentary of Pande Hemaraja, with an 
English translation of the text &c. by A. N. Upadhye, m.a., 
Professor of Ardhamagadhi, Rajaram College, Kolhapur and 
published by Shetha Manilal Revashankar Jhaveri for the 
Parama-^ruta-prabhavaka-mandala, Bombay, 1935. Price 
Rupees five. 

The abovementioned edition of the Pravacanasara will be enthu- 
siastically welcomed by the lovers of Jainism everywhere. It con- 
tains the two well-known Sanskrit commentaries of Amrtacandra and 
Jayasena, as also the Hindi explanation of Hemaraj Pande and a 
literal English translation by the editor given at the end. The 
introduction is a very exhaustive one and fully deals with all the 
questions connected with the date and the works of Sri Kundakunda, 
the philosophical and monastic aspects of the Pravacanasara, it§ 
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different commentators and the Prakrit dialect in which it is written. 
One cannot but be impres5sed by the thoroughly methodical treatment 
of every topic by the editor, though his remarks on the ‘ Text of the 
Pravacanasara ' on pp. L-LIV, are not so very convincing. The 
conclusion which he draws regarding the genuineness of the addi- 
tional stanzas on p. LII ( LL. 9-11 ) is not sufficiently borne out 
by what is said in the following paragraphs. He again keeps us 
in the dark as regards the MSS. material on which he bases his text 
of the Pravacanasara. Apparently, he has not consulted any MSS , 
for this purpose, except the two, the variant readings from which he 
gives at the end (p. 42ff), and it is not his aim to give us a ‘ critical 
text of the Pravacanasara without any bias for a particular commen- 
tator ' (cf. p. 42), in the present edition. But for this defect, the 
edition is an excellent one and is bound to be extremely helpful 
in the study of Sri Kundakunda and his Pravacanasara, both on 
account of the wealth of information which it contains and the 
thought-provoking observations of the editor, which show his deep 
study and patient research. 

H. D. Velankar. 


The Bhagavadglta with eleven commentaries (First Collection), 
vol. I, ( Adhys. 1-6), New edition (2nd), critically edited and 
thoroughly revised by Shastri Gajanana Shambhu Sadhale 
and published by the Proprietors of the Gujarati Printing Press, 
at Bombay, 1935. 

We most heartily congratulate the proprietors of the Gujarati 
Printing Press on this second edition of their ‘ First Collection ' of 
valuable and rare commentaries on the most popular Vedantic work, 
the Bhagavadgita, which is rightly regarded as the guiding star of a 
Hindu’s spiritual and moral life. They have as a matter of fact, 
concentrated their energies on this enterprise and have so far given us 
about 20 neatly printed and carefully edited commentaries of high 
literary and philosophical value, in the two Gucchas together. The 
abovementioned second edition of the first Guccha contains the Bha- 
syas of the four great Acarayas representing the principal schools 
of the Vedanta, together with a lucid commentary on each of them. 
It also contains the Paiaaca Bhaya ascribed to Hanumat by Tradition, 
and the Brahmanandagiri, a highly learned commentary of the 
Sankara school composed by Venkatanatha, as also the Bharata-bhava- 
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dipa of Nflakantha. At the end of each chapter, the learned ‘ Vidya- 
lamkara ' Dhupakar Shastri of Goa has added his brief notes ( called 
Avigita ), which contain on the one hand, a criticism of a few points of 
discussion raised by the old and new commentators including the 
Gitarahasya of the late Lokamanya, and on the other, a Sanskrit 
rendering of some interesting portions of the older Marathi comment- 
aries written by Jhane^vara and Vamana Pandita. 

The editor of the work, Pandit Gajanana Shastri Sadhale has 
devoted utmost care and patience to his task, as will be evident from 
the numberless references occurring in the different commentaries, 
which are traced by him to their original sources. This was a very 
difficult task, but we are glad to note, that it has been executed with 
great success by the learned editor. The edition indeed offers great 
facilities for a comparative and critical study of the exegetical 
material connected with the Bhagvadgita, and we strongly recommend 
it to all lovers of the Gita. We earnestly hope that the remaining 
parts of it will soon be out, not excluding the one, in which the 
publishers propose to give 'the different kinds of proper indexes’ 
without which the work is bound to remain incomplete. 

H. D. Velankar. 


ART AND MORALITY- 

The man who teaches, says the author in his preface, is normally 
seized with the desire to write. “It is easier for a teacher than for 
anyone else, sooner or later, to perpetrate the crime of authorship.” 
This is intended to explain the genesis of the book. It consists of a 
number of articles which either saw the light of day in journals or 
were originally read as papers before various associations. The sub- 
jects covered by these articles range over a wide field from the relation 
of art and morality to Dante and Goethe on the one hand and to the 
Gita and Firdausi on the other. They also include subjects like forms 
of divination and Ibsen on marriage. They are indicative of the wide 
range of interests and also the culture and reading of the author. He 
belongs to a family with traditions of culture. It is refreshing to find 
that one who is associated with the teaching of English literature 
should also be fairly conversant with Classics like the Shahnameh 

* Art and Morality and other essays by F. C. Davar, M. A, LL.B. ( D. B. 
Taraporewala, Sons, Rs. 5 ) 
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and the Gita and also have an intimate acquaintance with Gujerati 
literature. Wideness of outlook and a cultural background which 
includes a knowledge of the classics of the East and West alike must 
be necessarily welcomed in an age of specialisation, when the tenden- 
cy is too often to overemphasise the value of one’s own narrow field 
of interest and study. Every one of the chapters that make up this 
book affords ample evidence of such width of interest in the writer. 

There is not much in the shape of originality of thinking or crea- 
tive work, nor does one expect these, in a volume of this kind ; there 
are evidences also of somewhat crude and immature thinking on some 
of the sociological problems on which the author has dwelt. But 
there is an honest attempt throughout at being impartial in the repre- 
sentation of opposite schools of thinking as in the article on art and 
morality, as also on Ibsen and the sanctity of marriage. Above all 
in the treatment of all these subjects connected with art and literature 
we trace the presence of a serious, earnest, God -directed soul, that 
humbly endeavours to obtain such glimpses as it can into the working 
of the divine purpose in the drama of History and the variegated 
Universe of life and manners that suiTounds us. 

P. A. W. 


Indo-Aryan Literature and Culture. {Origins). By Prof. N. N, 

Ghosh. Published by The Book Company Calcutta, 1934. 

I 

( A Brief Criticism ) 

Students of ancient Indian History are more and more veering 
round to this view : that a number of successive racial intrusions into, 
and occupations of India have contributed to the elements now found 
in the Hindu religion and Society which took final form as the result 
of the impact of the social ascendancy of tlie Indo-European invaders 
of the second millenium B. C. on the pre-existing religious institutions. 
It may again be easily granted that the manner of spread of Brahma- 
nism was ( a ) absorption of tribal religions in virtue of its social 
prestige ; ( b ) identifying local gods with its own ; and ( c ) social 
promotion of pagan chiefs by providing suitable mythological pedi- 
grees. 

Mr. Gho^ has, at least so far as larger outlines of his conclu- 
sions are concerned, reached identical results by methods all his own. 

Q 
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The central thesis, stated succinctly in the preface, summarised in 
the synopsis of contents and eKpounded in the fourteen sections in 
which the book is divided is as follows : ‘‘ That the Indo-Aryan 
literature-cum-culture is not the single-lined metabolic evolution it is 
generally believed to be, of a pure-blooded Aryan organism ; that any 
Indo-Aryan history that seeks to trace the whole movement ultimate- 
ly from a single vegetative source and to explain it all in terms of the 
evolution and involution of the same stock of energy cannot really 
represent history as it happened ; that on the other hand it is a 
synthetic product whereof the material elements were in the main of 
Non-Aryan origin ; that nevertheless it was the highly educated Aryan 
brain and the organising Aryan genius which play the determinative 
part in giving that product the shape and directions it is seen to have 
taken 

There are two ways in which a critical sifting of the contents of 
this book can be made, one is to take any part of the Indo-Aryan 
literature or culture and see how the author explains its origins — 
for that is the job before him. The other way is to study the 
hypothesis, the method of stringing the data around it and the extent 
and value of the perspective thus formed towards Indo-Aryan litera- 
ture and culture. It is necessary to bear in mind that the origins are 
located at no particular point of time and that the aim before the 
author is to reconstruct and watch the inter-play of forces and cir- 
cumstances of which were born the literature and culture of the 
Indo-Aryans. His is the history from a long perspective. 

To come now to details of his argument to whose conclusions 
one may say, ready assent can be given at least in the larger outlines. 
He starts with the existence of two civilizations in two parts of India 
— the Punjab and the Gangetic plain. The Punjab contains scatter- 
ed Aryan settlements before whom, among others, two political 
problems exist — one is the necessity of adding to the man power of 
the settlements for needs of self-preservation ( by defence or aggres- 
sion ) and is solved through the invention of the “ conversion Vratya- 
stoma the second is of internal peace — the strife being the result of 
clash of ambitions of the Kshatriya and the Brahmana ( both were 
office-holders then ) for social leadership of the settlements. The way 
this problem was solved by one of the parties concerned forms the 
central fact of Indo-Aryan history in the opinion of the author. The 
political problem of the other area was a minor one — the bulk of the 
inhabitants being extremely docile — ^viz., the frontier defence on the 
western boundary of the empire. The difference between the two 
civilizations lay not only in the nature of their political problems but 
also in diarp contrasts with reference to beliefs and practices and 
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above all in the compositions of populations. One final point : the 
eastern civilization was stable, had a political centre of gravity and 
plenty of roads : the other was a shifting one, had a number of politi* 
cal units and little or no roads. 

While the “ conversion Vratya-stoma ” solved the first political 
difficulty of the Aryan Settlements, the second got accentuated as 
time went on, and there was a “ purge ” — some Brahmins left the 
settlements— in protest or in exile or on travel ! They went eastwards 
towards the Vratya Empire consisting of the Anupadesa and 
Magadha. The author assumes a series of lucky events in the 
travels of these dissatisfied Brahmins. They escaped one feels, the 
Dasyus and the tiger and reach the Vratya capital, are able to 
find audience with the Emperor, who, a great philosopher and 
diplomat again is very kind to them and in whose favour they 
soon manage to wriggle themselves and supersede their native 
rivals. Not that alone. A concord*at is struck between the 
Emperor and the alien Brahmin Aryans to the effect that the 
frontier troubles of the former were to be solved • by the latter’s 
political propaganda on his behalf in the Aryan Settlements, and 
for this work, getting a reward of social leadership in matters of 
religion in his Empire. And what was the result of all this ? 

‘‘The whole population of this extensive area become as though 

at one stroke, an Aryan vi^ and and the whole country was trans- 
formed into a part and much the greater part indeed of Arya-varta 
so that the centre of gravity of this Neo-Aryanism all at once swung 
to the East”, (p. 39). 

A careful consideration of the mode of contact of these two 
civilizations detailed above seems to suggest on the one hand, that 
“ thQ law of parsimony in imagination ” is not observed ; and on the 
other that neither were the two civilizations “ diametrically con- 
trasted ” nor, in the sequence of circumstances could the meeting 
together of the best elements in them both, stand first, much less as 
the result of dissatisfaction between persons holding two types of 
offices. 

In fact : (l) Even if variety is the characteristic of the eas- 
tern population, it cannot be absent in the West where lay scat- 
tered settlements not joined by roads. (The author seems to assume 
this in some places (pp. 183, 186). (2) The region of contact and 
admixture of cultures will be most conveniently the area formed by 
the most eastern portion of the Aryan Settlements and the most 
Western parts of the Vr^tya-Empire ; e. g. “Aryan dominated if not 
Aryan Land” (p. 135). (3) While riverine basins offered stable matmal 
foupdation to large kingdoms, it may be observed that large king- 
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doms could not be entirely unfamiliar to the people in the Panchanad 
or that an empire continuously existed in the East. (4) I am, there- 
fore, tempted to feel that such impact as -came about between the 
civilizations was not due to any spasmodically mobile elements in 
the Western Political area reaching the Political centre of the 
Eastern, but one due to mixing of populations on their fringes in 
their day-to day life. The use of this impact — experience, for 
purposes of literature and distillations called cultural ideas, required 
intelligence and patronage, which could be supposed to have been 
concentrated for purposes of co-operation to this end, in the political 
centres of the day — ^not necessarily the Vratya ones alone much less 
Giri-vraja. To take only two polities, to assert no past contact 
between them (p. 153) before the shuttle-like passage of some people 
from one of them to the other, and to explain the origins of the Indo- 
Aryan literature and culture as being due to, and therefore conse- 
quent to such passing to and fro of the Brahmins, is to retrench most 
of what must have happened, i. e. Literature — despite paleontology ! 
— as source of history has this serious short-coming viz. it represents 
its age idealized— so that if one circumstance is recorded, it would 
be necessary to consider the possibility of many more similar cases 
differing only in details from the recorded one, as well as some 
dissimilar formations. Further, the two polities mentioned could 
never have been in equilibrium with one another and there are at 
least equal chances that the source ot disturbing influences could 
have been in the more Eastern of the two. 

II 

How then would you analyse the persuasive force of the author's 
arguments ? It is due partly to the literary charm of his style, an 
especial strength being humour (a few good illustrations are on pp. 
13, 76, 157 and 179), partly to the fact that repetition is a generator 
of emphasis, partly because of the brilliant use of the Vratya material 
and very largely because thought is built on sound commonsense with 
which one can agree without necessarily sticking to the Brahmin- 
came-to-the-Vratya — court assumption. 

After explaining his view of contact-formation between the two 
civilizations in the first nine sections, in the next five the author pro- 
ceeds to state how, in his opinion, the various parts of Indo-Aryan 
literature and culture came into existence, specifically, as results of this 
contact. The Brahmin -Vratya association is made to explain Indo- 
Aryan literature and culture by the aid of two assumptions ; first, 
that the Brahmins whom Mr. Ghosh sends to the Vratya capital are 
extremely clever and behave there almost as if they were under the 
guidance of some person like him; and second, ‘‘ a most oxtra- 
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ordinary concatenation of events ” (p. 121) followed as a consequence 
of this association. 

The Brahmins at the Vratya court sucked sponge-fashion all the 
esoteric information of the Rajanya, which before that time used to 
be kept strictly secret. This information emerged later via. the 
Atharva Veda as Upanishads. The Atharva-veda itself was a 
‘‘ vctde mecum of the Aryan priests officiating in the Vratya land *‘it 
had to be Aryan and non- Ary an in different degrees and portions”; 
and hence its heterogeneous character. The Atharva Veda illustrat- 
ed and encouraged a habit of ‘‘ rishification led to a repercussion, 
the end-product of which was a “ redaction-renascence ” movement 
in the shape of the Trayi with the Puranas as by-products. The 
Trayi as literary collection came into existence largely as a reaction 
of the doings of the Vratya Brahmins “ on the minds of the Pancha- 
nad Brahmins : Aryan goods got appreciated in value and also had to 
be labelled differently and apart from the Vratya stuff. The Puranas 
were concessions of Brahmin intelligence to Vratya patronage and 
contained ” rishified, “ the originally transmitted sage-stuff concerning 
Eastern Vratya Royalties.” 

Such an explanation possesses the advantage of unity. As is 
discussed above, however, it is vitiated to the extent the claim that 
the Aryan and Vratya civilizations came into contact in the Vratya 
capital — is faulty. 

The process of writing a book on social history even in modern 
times, consists of (a) unrecorded facts existing together in life, (b) 
retaining in memory observations about them and (c) putting finally 
on paper all this in writing. Mr. Ghosh finds it necessary — and quite 
correctly — to distinguish similar stages in the evolution of Indo-Aryan 
literature ; ‘‘ (i) a ‘ Smarta ' stage ; (ii) an oral ‘ Srauta ’ stage ; and 
(iii) a ‘ written Srauta ’ stage ”. Again, it may easily be granted that 
some sort of impetus is necessary for transition from one stage to the 
next. We are told that this impetus was “ external ” and that too in 
the territorial sense of the word, the territory being the Vratya region. 
Such a view — is a consequence of the hypothesis that empire-making 
was the monopoly of the Gangetic basin and the overlooking of the 
possibility of conjunction of patronage and intelligence in the West. 

The author has devoted greater space to the origins of literature 
than of culture. With reference to the latter, the Brahmins once 
again stand in the position of exhibitionists of pure Vratya stuff — this 
time, of the social divisions in the Vratya society. The adhesion 
to these divisions by the Brahmins made them luminous by the 
Brahmin attempt to explain and defend them — incidentally furnish- 
ing to posterity the first records of that perplexing institution, castc^ 
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The origin of caste ? Who can tell that ? Not the Brahmins — who 
found it (and had to adapt themselves to it) ready-made when they 
tumbled into the Vratya land. Caste as a factor in Indo-Aryan Cul- 
ture was only tlie then existing divisions of society in Vratya land 
painted with some Aryan veneer. The Vratya divisions got empha- 
sized as a result of the Brahmin coming on the Scene. The Brahmin 
flux towards the Vratya capital could be aptly compai'ed to the move- 
ment of paint, concrete and bricks into a building already standing. 

I think that nowhere else are the weaknesses of the major 
assumption that the “ Brahmin came to the Vratya court and all this 
followed better illustrated than in the present one. For this reason : 
the spread of the Aryan veneer is made consistent with this assump- 
tion only with the aid of three further assumptions regarding whom 
doubts can be entertained easily. They are : ( 1 ) that the political 
head of the Vratya polity was almost a dictator with supreme powers, 
(2) that the people there were extremely docile; and finally (3) 
that there existed in that country almost telegraphic communications 
and means of rapid transport. So that once the despot could be made 
to give the lead ( the bait offered was tranquillity and expansion on the 
Western frontier ) to pretend to be Aryan, the docility of the people 
and the facility of travel could be trusted to do the trick for the 
whole extensive area, '‘almost at one stroke” ! 

In the brief compass of a few paragraphs it is impossible to do 
justice to the other historical and sociological excursions as well as 
the numerous suggestive remarks in this an altogether thought -provo- 
king book. It was necessary to place the Aryan entry into India 
“nearer to 1500 B.C. than to 2000 B.C.,” (p. 245) so as to be able 
to make Emperor Ashoka a “ Successor ” to the Vratya Emperor 
who had the unique fortune of entertaining those clever Aryan 
Brahmins. It is delightful to see the author throwing away large 
chunks of the Mahabharata to reach at history, which, again, is 
explained in terms of a struggle between an internally divided 
republican order of the west and empire-making in the East. 

One lays down the book with the feeling that order can be put in 
place of chaos at one critical chapter in the ancient history of this 
country. The chief emotion is of gratitude for a forcible and elo- 
quent exposition of the view that the non-Aryan contribution to 
Indian culture is far greater than it was the fashion to assume 
some time ago. The unity of outlook is, definitely, part of the secret 
of the book's appeal. It is perhaps the more legitimate to point out 
that the reader is under no compulsion to swallow the menu as a 
whole, but is at liberty to dine a la carte ! 


S^RIDHAR V. SOHOm, 
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THE ORIGIN OF THE PALLAVAS 

INTRODUCTION 

One of the most controversial aspects of Honth Indian history 
is the still unsolved (luestion of the origin of the Pallavas. The 
importance of this Dynasty in the cultural history of India is so 
great that the question of their origin is of no ordinary interest 

The theories hitherto propounded are the following : — 

1. The Pallavas are of Parthian origin. Mr. Vincent Smith 
defended this theory in the first edition of his Early 
Hutory of Indiaf Mr. Lewis Rice” and Mr. Venkayya^ 
have adopted it. Mr. Swaminatha Aiyar has come to the 
same conclusion by another way.^ Mr. Fleet also favours 
this opinion.® 

2. The Pallavas were descendants of Suvifeka, the Parthian 
Minister of the Mahakshatrapa liudradaman. Such is the 
theory of Professor Jouveau-Dubreuil.® 

1. Smitli, E, £1, p. 348 (First Edition). 

2* Kice, Mysore and Coorg from the Inscriptions^ p. 53. 

3. Venkayya, The Pallavas, A. S. I. Report, 1906-7» p. 221. 

4. Cf. Qopalan, History of the Pallavas of Kanchi, pp. 23-24. 

Fleet, The Dynasties of the Kanarese Districts, pp. 316-318 (Bombay, 

1896). 

Jouveau-Dubreuil, Ancient History of the Deccan^ pp. 65-56. 



2 JOURNAL OP THE UNIVERSITY OF BOMBAY, VOL IV, PART 4: 


3. The Pallavas are Tainilians, ileBccndants of Ilantirayan — a 
Chola-Naga propuct — from the region known as Mani- 
pallavam (Jaffna, Ceylon). This is the opinion of 
Mr. RasanayaganP and Mr. M. S. Kamaswami Aiyangar.^ 

4. The Pallavas are the milk-drawers of the Tamil country. 
8o thinks Mr. Alexander Rea.*’’ 

r>. The Pallavas are the same as the Kiirninl)as, the earliest 
inhabitants of the Tondamandalam. This oi)inion is 
cpioted by Mr. Gopalan.^ 

G. The Pallavas were N5gas, non-r)i*avidians, coming from 
the north of Tamilakam. Their ])resent descendants are 
the Kallars or thieves of the Tamil countiy. This is Mi*. 
]\I. Srinivasa Aiyangar’s theory®, acce])ted by Mr. Vincent 
Smith in his second edition of the O.rfot'd Hisfory of 
Tndiaf 

7. The Pallavas were “ a dynasty of the Andhras, probably 
related or even springing oxit of the clan of the Sata- 
vilhanas ”. Such is the view of Dr. S. Krishnaswanii 
Aiyangar*^ whom l^rofessor 0. S. Srinivasachari follows.® 

8. The Pallavas were “a mixed population, composed 
partly ot; foreigners and partly of South Indian tribes or 
castes differing in race from the Tamils, and taking their 
name from the title of an intruding foreign dynasty, 
which obtained control over them, and welded them into 
an aggressive political imver.’^ ''fliis is the modified 
opinion of Mr. Vincent Smith in the fourth edition of his 
Early History (f hidia.^ 

9. The Pallavas are of Aryan origin and immigrants into 
South India. Such is the view of Mr. Gopalan.^^ 

10. The Pallavas are a minor branch of the Vilkatakas. This 
is the new theory of Mr. K. P. Jayaswal.^^ 

1. Raeanayagam. The Origin of the Pallavas^ 1, A,, LI I, pp. 78-80. 

2. Ramaswami Aiyangar, t^tudies in South Indian Jainism , p. 143. 

3. Rea, Pallava Architecture, p. 2, note 5. 

4. Cf. Gopalan, The Pallavas of Kdhchl, p. 25. 

5. Shrinivasa Aiyangar, Tamil Studies, pp. 69-70, 214. 

6. Smith, Oxford History of India, p. 205 (Second Edition). 

7. Kriehnaswrami Aiyangar, The Origin and Early History of the Pallavas 
of Kanchi, J, L H., II, pp. 24-25. 

8. Srinivasachari, The Origin and Indilutions of the Pallavas, pp. 5-7. 

9. Smith, E.HL, p. 466 (4th Edition). 

10. Gopalan, op. cit„ p. 24. 

11. Jayaswal, History of India, pp. 180-183. 
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Of all those theories the soundest and best-foiindcd, as it 
appeared to me once, was that which propounds in general that 
tJio Pallavas belong to the Aryan stock and were immigrants from 
Northern India. Indeed, the iirotection they rendered to Aryan 
culture, in spite of their domicile in Tamil land, would point to 
their racial atlinities and the country of their origin. Hence the 
theory of Jayaswal, that they were but a branch of the imperial 
Vaktltakas, once seemed to rne^ciuite probable and, in default of a 
better, even acceptable. 

As regards the Parthian theory, my views were expressed in the 
following words when discussing the causes of the wars between 
the Chalukyas and the Pallavas : “ It is not necessary to refute 

this opinion of Rice, which is now entirely obsolete and (which) 
has no other foundation than the remote similarity between the 
names of these two Dynasties and those foreign names.” ^ 

Lately, however, while studying the history of Afghanistan, I 
came upon a number of facts related to the Parthian rule in 
Northern India, which made me change my views. I shall 
exi)ound these facts in the following pages. 

THE PARTHIANS IN SANSKRIT LITERATURE 

It is well known that in ancient Sanskrit Literature the 
Parthians are called Parthavas or Parthivas or, more commonly, 
Pahlavas. Yet this similarity between the two words, Pahlavas and 
Pallavas, is of no value in historical research. The elements that 
count are facts, and these only will be considered here. 

Much has been discussed about the origin of the Parthian race 
and, though at iu*esent the most common opinion connects them 
■with the 'J'uranian people of Central Asia, it is evident that the early 
Aryans of India believed them to be Aiyans like themselves. In a 
number of Sanskrit works the Pahlavas are mentioned in con- 
nection with several other clans, amongst whom the Yavanas and 
Kambojas are always referred to as degenerate Aryans, though the 
cause of this degeneration is differently explained. Thus, in the 
^MiCibhamta, they are said to have originated from the union of 
the four Hindu castes.*'* The Visimu Purdyia attributes their lower 
status to the fact that they were divoi*ced from the Vedic religious 
lites and abandoned by the Brahmanas.® Similarly, Manu informs 
that all those races became degraded “ through the loss of sacred 

L Heraa, Hudies in Pallava History^ p. 28 . 

2 . Mahdbhdrata, Shantiparva, Ch. 65, vv. 13-15. 

Vishiiu Puraxia, B. IV, Ch, II, (Wilson^e Ed. p. 374-375). 
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ceremonies and by not seeing the Brahmanas.” ^ Some of these 
ancient books openly aver that, though originally Kshatriyas**^, they 
had later become Mlechchas^ or Vf&ilas/ 

All these phrases suggest a period %vhen the Parthians and 
the other Aryan tribes formed one race and professed the same 
religion. Later, however, a division took place between the 
Parthians and kindred tribes on one side, and the bulk of the Indo- 
Aryan nation on the other. Still later, the Parthians and their 
companions once more meet the Indo-Aryans, are recognised by 
them as their ancient kinsmen, but are re-admitted into the Hindu 
fold not without reservations. These three stages of relationship 
between the Parthians and the Indo-Aryan nation undoubtedly 
point to the period of the Aryan invasion of India as a central 
factor. Before this invasion they all lived together on equal terms. 
Hut, subse<iuent to it, the religion of the Indo-Aryans evolved 
towards greater Brahmanic inlluence, while the Parthians, remain- 
ing where they w^ere or, perhaj^s, marching in an opposite direction, 
suffered a different religious evolution and lost contact with the 
Brahmanic element. Hence, when they once more met on the 
])lains of India, the Indo-Aryans despised their ancient kinsmen. 

FIRST IMKTHIAN INVASION 

When did this second union take place ? Two Parthian invasions 
must evidently be acknowledged l)y the historian. One, during an 
early peiiod of literary tratlition ; the other, in a period of 
historical documentation. The Harivamsa refers to their exploits 
after the first invasion. In alliance with other invading tribes, 
Yavanas, Paradas, Kilmbhojas and Sakas, they expelled Yahu from 
his kingdom of Ayodhya, l)ut were, years after, defeated by 
Yahu’s son Sagara, w^ho spared them at the urgent request of the 
high priest A^asishtha.^ That this invasion took place at a very 
early date, is proved by the fact that the Indo-Aryans still 
remembered that the Parthians had been their Kshatriya l)rethren 
before they themselves settled in India. Yet the date was not so 
early as not to allow a sufficiently long period for religious dissimil- 
ation. We cannot assign a precise date to this event, as the 

1. Ordinances of Manii, X, 43-44. 

a. Viehiu Furana^ loc. cit ; Harivamsa^ Ch. XIV. v. 18 ; Ordinances of 

Manu^ loc, cit, 

3. Vishiiu Purdriat loc, cit ; Mahdhhdrata, Bhismaparva, Ch. 9. 

4. Ordinances of Manv^ loc, cit, 

5. Harivaima^ Ch. XIV, vv. 3-4, 12-17. 
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chronology of that early period has not as yet been successfully 
traced. All we know is that Bagara is the 23rd predecessor of 
Dasaratha, the father of Rama, on the throne of Ayodhya.^ 

It might be objected that these references to the Pahlavas in 
Sanskrit literature are only the effect of the invasion which is 
recorded in historical documents and took place shortly before these 
works were written or took their final shape. But this period, first 
century A. D., would be too late, for the Aryo^Indians remembered 
the Aryan origin of the Parthians. Moreover, the Pahlavas are 
always mentioned, in this early invasion together with the Yavanas 
and the Bakas. Now the Yavanas lived south of the Hindu Kush 
on the l)anks of the Kabul river as early as the 4th century B. C. 
They were found by Alexander the Great in the city of Mysa 
before he crossed the Indus.*'^ 

HECOND PARTHIAN INVASION 

A new Parthian invasion took place towards the middle of the 
2nd century B. 0. The now Pahlavas first settled in the Kabul 
valley, but later migrated towards the Indus, 'i'he main historical, 
documents we iiossess of these Parthians arc their coins : and one 
or two inscriptions confirm the numismatic evidence. According 
to the latter, it seems tliat two Parthian dynasties ruled over the 
north-western provinces. The first Dynasty apparently had the 
capital of their kingdom west of the Khyber pass, perhaps in Kabul 
or Kandahar. Only four members and two generations of this 
family form this Dynasty, thus : 

N. 


Venones Bpalahores Bpalirises 

Spalagadames 

This Dynasty seems to have been overthrown by a §aka 
dynasty.® 

1. Of. Pargiter, Ancient Indian Historical Tradition ^ p. 147. 

2. Arryan, Anahasis^ b, V., ch. I and II. 

Whitehead, Catalogue of Goins in the Punjab Museum. Lahore, T, 
PP. 90-93. 
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The Second Dynasty seems to have had five members : — 
Gondophares, 

Abdagases, 

Orthagnes, 

Sanabares, and 
l^akores, 

But we do not know the order of their succession, nor their 
relationship amoug themselves, nor whether all of them were 
kings of the same territory, and not rather rulers of adjoining 
principalities. Asa general rule, Gondophares is mentioned as the 
first king and founder of this second Dynasty.^ 

There is no doubt that these, being practically the only 
owners of the valley of the Indus, were divided into several petty 
kingdoms ; and Ave even know from the Porii^luH that they were 
fighting among themselves towards the middle of the 1st century. 
In the village of rahladpur, in the Ghii/Jpur District, an inscription 
was found which mentions one Sisupala, “ the Ih’otector of the army 
of the Parthians.”^^ This Sisupala seems to have been another 
king of a petty Parthian kingdom. 

Nor were the Parthians confined to the valley of the Indus. 
Coins of the later Parthian type with Chinese and Kharoshthi 
inscriptions have been found in Kotan.'^ In Mathura there had 
been a family of Parthian Satraps who became famous through the 
inscriptions on the lion capital.® Another Parthian Dynasty ruled 
over lower Sind and Cutch and extended their power as far south 
as Broach.® Similarly, the Kshatrapa .king liiidradaman in 
Saurashtra had a Pahlava minister named Suvisakha, who was the 
Governor of two provinces.^ The Parthians, therefore, did not 
confine themselves to the north-eastern territories of Hindustan. 
Towards the close of the 1st century A. D., they had spread all 
over Northern India. An event took place by that time which 
favoured the spreading of the Parthians. 

THE PARTHIANS GO SOUTHWARDS 
From the first half of the first century the Kusha^as had 
already settled south of the Hindu Kush range. Their first Indian 

1. Ihid.y pp. 94-95. 

2. Fleet, Gupia Inscriptions^ pp. 250-251. 

3. L A., VIII, p. 358. 

4. Whitehead, op, cit., p. 167. 

5. Vogel, La Sculpture de Mathura^ p. 19. 

6. McCrindle, Periplus^ p. 108, note 39. 

7. E. J., VII r, p. 49. 
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King, Knjala Kadhises, had fully succeeded the last Greek King 
of Kabul, Hermaios, after having reigned in friendship and alliance 
with him for some years.^ His successor Vima Kadphises crossed 
the Khyber Pass and fell npon the fertile kingdom of Gandhiira. 
Whether its king was then Gondophares or some other of his 
dynasty, it is a fact that the Parthians had to retreat before the 
new invaders of the plains of the Hindustan. With the Parthians 
many Sakas also mnst have been ])nshed southwards, as it is well 
known that the members of these two nations, perhaps originally 
])elonging to the same stock, were always found together. 

It was on this occasion that the Parthians for the first time 
met another dynasty with whom they were to wage a long struggle. 
Those were the x\ndhras, the rulers of a great ])ortion of Aryavarta 
and a much larger section of Dakshinapatha. Ehumaka, the 
Parthian Satrap, wrested Haurashtra from the Andhras, though 
his son Nahapilna lost all those territories while fighting with the 
Andhra king Gautamiputra 8ri-Satakarni, “ who destroyed the 
Sakas, Yavanas and Pahlavas,...wh() rooted out the Khakharata 
(Kshahariltas, BhQniaka’s family) race ; who restored the glory of 
the Satavahana (Andhra) family.” ^ 

SimTGGLE BETWEEN THE ANDHRAS 
AND THE KSHATKAPAS 

A new adversary of the Andhras in Central India was the 
Satrap Chashtana, the founder of the Kshatrapas, whose family was 
not so easily uprooted by the Andhras. The Kshatrapa Dynasty 
has always been called the ‘ Saka Yet, if ‘ 8aka’ is taken in its 
strictest sense of Scythian, the word does not seem to be fully 
satisfactory. Chashtana seems to be a ►r^anskrilized foian of Tiastanes, 
the name that Ptoloiny gives to this king.® Now Tiastanes is 
purely a l^arthian name. The Kshatrapa Dynasty is evidently a 


1. See their joint coins, Morgan, Manuel de Nmnismafique Orientale^ p. 303. 

2. E, J., VIII, p. 01. 

3. Allahabad inscription of Sanmdra Gupta ( Fleet, C. 7. Ill, p. 8 ) ; 
Sarsa-carita (Cowell and Thomas’ Transl. ), p. 194, 

4. The word ‘ Saka * was often used for Scythians and Parthians indiscrimin- 
ately, Even Rshabhadatta, the son- in law of Nahapana, whose 
family is always said to be Parthian, calls himself a Saka. Cf. E. 7., 
YJII, p. 85. After all, since the Parthians were a Scythian tribe, 
they could justly call themselves {§akas. Moreover, before coming 
down to Kathiawar, the Parthians had lived with the Scythians in 
Sakastaiia ( Seistan ). 

Ptolomy, VII, I, 63. 
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Parthian Dynasty. Their coins are all marked on the reverse, 
with the symbols of the sun and the moon (crescent) which 
are always found on the coins of the Parthian Arsacidan kings 
of Persia from the time of Mithridates III.^ There is not a single 
Kshatrapa coin without those symbols. The fact that in some of 
their early coins a Greek inscription is engraved round the portrait 
of the king and that the Brahmi inscription has some charactei-s 
that resemble the Kharoshthi script,^ clearly shows their connection 
with the north-western territories, where these two scripts only 
were used. 

Chashtana’s grandson, RudradSman I, seems to have extended 
his dominions, as he assumed the title of Mahilkshatrapa and 
contracted a family alliance with Gautamiputra himself. Rudra- 
daman’s daughter was married to Vasisthiputra Sri Pnlumavi, 
Gautamiputra’s son.^ Yet this family connection did not prevent 
the war between the 8akas and the l^ahlavas on the one side 
and the Andhras on the other. The Girnar inscription of Rudra- 
daman refers to the war between these two nations. Rndradaman 
“ twice in fair fight completely ilefeated Satakarni, the lord of 
Dakshinilpatha, but, on account of the nearness of their connection, 
did not destroy him.”^ These reverses naturally reduced the 
kingdom of Pulmnavi, while adding to the kingdom of Rudra- 
daman. We do not know of moi*e contests between the Andhra 
and the Kshatrapa armies ; but, after the third successor of 
Pulumavi, the Andhras seem to have lost all the central and western 
territories of their dominions, as the coins of the last three kings 
are only found in the Godavari District.^* At tlie same time, a branch 
of the family, some of whose members bear the title YilivSyakura, 

1. Wroth, Catalogue of the Cotm of Parthia^ pi. XIII, No. 13 and ff. 
Generally all the authors speak of the crescent and the star, th(‘ latter 
being represented by a dot or a small circle surrounded by rays. But a 
star had no special significance, while for the Persians, even those 
prior to Zarthustra, the sun, together with the moon, was an object of 
special veneration. The late Sassanian monarchs placed the same 
symbols on their coins, from which they were adopted by the Arab 
conquerors and finally passed to Turkey. In the course of that 
migration the sun definitely became a star, as we see it on the 
Turkish flag. 

2. Rapson, Catalogue of Coins of the Andhra Dynasty^ p. 72. 

3. Kanheri inscription, /.A., XII. p. 273; Buhler, V, p, 78, 

PI. LI, 11. 

4. X. I., VIII, p. 47. 

5. Rapson, op, c^f., p. xliii. 
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rule independently from Kolhapur,^ while some of their Cutn 
Viceroys strike coins and are called Maharajas at Banavasi.“ This 
shows that the west had been cut off from the east. What was the 
power that had divided the Andhra southern possessions and 
l)ractically confined the last Andhras to the Godavari and Kiishna 
Districts ? 

In order to answer this question we must return to the last 
important kin^ of the Andhra Dynrsty, Gautamlputra Yajha Sri 
Sfitakarni. This kin^ j?uided the destinies of the Andhra nation 
for at least 21 years, for one of his insci*iptions in the Kvishiia 
District, in the East, is dated the 27th year of his reign. 
Some of his earlier inscriptions are found at Nasik (7th year)^ 
and at Kanheri (lOth year).'^ Hut the most interesting piece 
of information about this ruler is derived from his coins. 
Some of these are not like any other Andhra coins. They 
belong to the Kshatrapa-Sunlshtra ty])e, with the bust of the 
king on the obverse and the so-called chaiti/a, sun and moon, 
etc., on the reverse, with the usual inscriptions.® The Guptas 
struck coins of the Surashtra type after conqiaering Surfishtra. 
But ours cannot be a case of Andhra domination of the 
Kshatrapa kingdom ; for the Kshatrapas continued ruling in 
Malwil and Sui’ilshtra for nearly two centuries longer. Moreover, 
coins of some of the latter Kshatrapa kings are found as far south 
as Karad, south of {Satara.® The opposite seems to have been the 
case. The successors of Gautamlputra Yajha Sri Satakarni are only 
found in the Godavari District. His last inscription is also found 
in the Krishna District. This seems to point to a gi’eat defeat, and 
tiie coins tell us by whom this defeat was inflicted. The old 
enemies of the Andhra Dynasty, the Parthian rulers of Malwa and 
Surashtra, continued their aggression and conquered most of the 
Andhra territories. Gautamlputra Yajha Hri Shtakarni had to take 
shelter in his eastern dominions and was perhaps forced to 
acknowledge the Kshatrapas as his overlords. This explains the 
imitation of the coins of the Kshatrapas whose subject he now was. 

b ►'^mitli, p. 231. 

7. A., 1885, p. 331. 

3 - 7 ^. p, 94 

4. Biililer, A. S. TV. L V, p. 79. 

Rapson, op, cit , pi. Vf I. 

9. Newton, On the Sah^ Gnpta and other ancient Dynasties of Kathiawar and 
Giizerat, VIT, p. 10. 


7 



10 JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL. IV, PART 4 


Now, accepting the chronolog^^ of Vincent Smith, which seems 
quite reasonable, the Andhras, acknowledgment of the Kshatrapas 
as their overlords must have occurred about the year 193 A. D., 
corresponding to the 27th year of Gautamiputra Yajna Sri Satakarni 
(Krishna inscription). Ilis three successors are known to us only 
through the Pnranic lists, and in the year 225 the Andhra Djmasty 
came to an end, We hear nothing about the state of the country and 
its rulers from this date as far as the year 32.5, when Kumaravishnu, 
otherwise called Sivaskandavarman, comiuered the city of Kafichl 
and made it the cajdtal of the Pallava kingdom.^ Are we really 
entitled to sup])Ose that this Pallava ruler was a descendant of 
the old Pahlavas of Northern and Western India, who had been at 
war with the Andhras for a number of years ? This is the crucial 
l)oint of this paj)er. 

The reasons that incline me to believe that they are the same, 
are several. 1 shall set them forth briefly : 

l—THP ANCESTORS OP THE PALLAVAS. 

In the Paliur Plates of Nfi])aiungavarman and in the 
genealogical section of the grant there are some names which are 
a])parently the link between the Pallavas of Southern India and the 
l\ahlavas of the North-Western Frontier. In this ra/ZesY/'/Y/VZ, the 
first historical name seems to be Pallava. This name is already 
mentioned in the Kasakudi*^ and in the Vrdurpalayam Plates” ; yet, 
in thc'se inscriptions, no fact (or eulogy) of historical importance 
is given against that name. But in the Bahur Plates, something 
is said of him of extraordinary historical importance. Ho is said to 
have “ ruled the kings residing in the nine continents, together 
with the i)loughmen 'I'he first i^art of this eulogy merely 
means that he exercised great power and authority in general, 
while the second specifies this authority as regards the members of 
a particular group in the social hierarchy, the ploughmen. 
This seems to imply that, for some benefits conferred on the 
agriculturists, he enjoyed great influence amongst them. Now, who 
was this Pallava who fostered agriculture in such a way as to 
become so popular and respected among the tillers of the land ? 

During the reigns of Chandmgupta Maurya and Afoka a 
very large dam called JSudarsana was built near the Girnar 
mountain at .JunSgadh, and brought great prosperity to the 

1. Cf. Heras, Studies in Pallava History, pp. 9-16, 22. 

2. S.L II, p. 365, 

3. Ihul, p. 610. 

4. XVIII, p. 13. 
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cnUivators of that section of Saxiraslitra. But, unfortunately, this 
clam, was blown down by a great stoi-m in the reign of Maha- 
kshatrapa Rudradaman. The Governor of that province was tlK*n 
one Suvisaka, a Pahlava, who “ for the benelit of the inhabitants of 
the towns and country, had been appointed by the King in this 
government to rule the whole of Anarta and Surashtra; (a 
minister) who by his proper dealings and views in things temporal 
and spiritual increased the attacliment (of the iieople) ; who was 
able, ])atient, not wavering, not arrogant, upright, not to be ])ribed, 
who by his good government incipased the spiritual merit, fame 
and glory of his master.’’ Now, the breach in the dam Avas very 
wide, and the counsellors and executive ollicers of Rudradaman 
“o])posed the comm(‘ncoment” of the work. In the meantime, 
the people, foreseeing famine and f)overty as the natural con- 
sequence of that calamity, “in their despair of having the dam 
rebuilt were loudly lamenting.” Then Suvisaka, the I^ahlava, 
in defiance of the king’s counsellors, and apparently at his own 
cost repaired the dam^, thus earning the gratitude and confidence 
of the farmers of Saurashtra. Hence his great authoi’ity 
among the ploughmen. He therefore seems to the ancestor of 
the Balia va Kings of Kafi chi, called “ Balia va” in some of their 
grants. 

Now, one of the descendants of the Bahlava Suvisfika, 
according to the same Bahilr Blates, was a chief called Koiikanika.'** 
He stands in the genealogical tree between the said founder of the 
family, Suvisaka, and his descendants who were actual ruleis of 
the Tondamandala. It has been suggested that this Kohkapika 
Avas introduced here from the genealogies of the Western Ganga 
Kings, Avhose ancestor is said to have been one Kohkani.^ But the 
I’allava family had nothing to gain from this spurious connection 
Avith the Western Gangas. The fact that other Ballava gi’ants do 
not mention Kohkanika at all cannot be brought forward against 
his historicity. For, in all these inscriptions, even in those that 
supply the best information, as the VelQrpala^^am and the Kasakudi 
Blates, the list of Ballava ancestors is not complete.^ Indeed, 
Konka^ika seems to mark another step in the long journey of the 
family from the North-Western Frontier down to KSnchlpuram. 
The name Kohkanika points to a region out of which this Ballava 

1. Ibid, 

2. E,I.,XYlll,loc,cU. 

Hultzch, Bahur Plates of Nripatungavarman, EJ,, XVIII, p. 7. 

8. L II, pp. 346, I, 45 ; p. 610, v. 9. 
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chief came finally towards the east. Kohkanika means ‘ of the 
Kohkan Evidently this was not his real name, but, having come 
from the Kohkan, the people of the country where he went and 
amongst whom he finally settled, surnamed him Kohkanika jxist 
as, later, the Telugus were called Vadukers (Northerners) in the 
Tamil country, and even to-day those who come from Kausambi 
are called Kosambis and others Patankars or Biwandivallas. 

This shows that the descendants of Huvisrika were for a time 
in the Kohkan, whence they finally crossed the whole breadth of 
the peninsula 'and settled in Andhradesa, thus following the 
victorious course of the Kshatrapa armies against the Andhras. 

2--THE PALLAVAS DEFEAT THE I.AST 
ANDHRA KING 

In the Velurpalayam Plates of Nandivarman III, there are 
some details referring to the early members of the Pallava family 
which I could not explain in my previous attempts, but which can 
now be satisfactorily accounted for in relation to their origin. 
These details refer to the first two kings of the family. As I 
have proved elsewhere, these two kings wove VirakQrcha and 
Skandasishya.^ Their historical predecessors Kalabhartp and 
.Chfitapallava were very likely Parthian noblemen or generals, 
finally settled in the south in the wake of the army of the Parthian 
Kshatrapas of Malwa and Saurashtra. The inscription says of 
Virakrircha that “ simultaneously with the daughter of the chief of 
serpents, he grasped also the complete insignia of royalty In 
these words two facts are clear : (i) Virakurcha’s marriage with 
the daughter of the chief of serpents, /. r. a Naga I’rincess ; 
(ii) that he grasi)cd the complete insignia of royalty, or, in other 
words, that he became a king. Now these two facts, according to 
the inscription, are simultaneous, and evidently so related to each 
other that one was the cause of the other : the marriage with the 
Naga Princess was the cause of her husband becoming a king. 
This is not strange at all, for it is well known that the Nagas were 
indigenous rulers of South India, and by marrying a Naga Princess, 
VirakQrcha might perhaps have succeeded his father-in-law in 
course of time, if this king had no male issue, or might have 
received a portion of the Naga kingdom as his wife’s dowry. 


1. Of. Heras, Studies in Pallava Genealogy, p. 9. 

2. N. L J., II, p. 510. This marriage is also referred to in the Rayakota 
Plates of Skandasishya-Vikramavarman, E. J., V, p. 51. 
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An inscription of the Andhra king Sri Pnliimavi seems to 
furnish some details about the territory acquired throtigh this 
Naga union. The inscription mentions “ the country of Satavahani- 
hara belonging to the great general Khaiiidanaka (for Hkandanaga).”*^ 
The first step would be to inquire who was this Sri Pulumavi 
in whose time this inscription was engraved. Dr. V. S. 
Sukthankar, who has edited the inscription, thinks that ho 
must be Pulumavi II Vasisthiputra, for the simple reason that the 
inscription records the building of a tank in the eighth year of 
the king, while “ both Pulumavi III and Pulumavi IV reigned 
only seven years according to Mr. Vincent Smith.’^ ^ But the 
latter’s authority would hardly be great enough to decide a question 
of only one year’s difference, specially when Dr. Sukthankar 
himself acknowledges that the alphabet of this inscription resembles 
that of the Jaggayyapeta inscription of Purisadata, which, according 
to Dr. Buhler, belongs to the 3rd century A.D.'** Now Pulumavi IV 
is precisely of the beginning of the 3i*d century, as he ascended 
the throne in 218 A. D. This Pulumavi was the king twice 
defeated by Rudradaman and in whose time the period of Pallava 
influence in Andhradesa commences. 

The chief mentioned in the inscription as the immediate ruler 
of the country where the tank was built is called Skandanaga. 
fl^'his name is very suggestive, for just then there was a feudatory 
chief of the Andhra king whose name was Skanda or Skandasishya 
and whose mother was a Nsga Princess. Mahasenapati or the 
Great General Skandanaga, seems therefore to be identical with 
this chief who, following the custom of the Andhra kings^, 
includes in his own name the name of his mother. His territory is 
called Batavahani-hara, which seems to be the 8atahani-rattha of the 
Hiraha(Jagalli plates of his son Sivaskandavarman.® These very 
plates were purchased from a merchant of the village of Hlraha(Ja- 
galli in the Bellary District ; and this inscription mentioning the 
8atavahani-hara is in the Adoni Taluqa of the same District. It 
seems therefore that the country called the Satavahana province 
'Which was ruled by the Mahasenapati Bkandanaga, roughly corres- 
ponds with the north-eastern portion of the Bellary District. This 
was therefore the territory acquired by Virakurcha by his marriage 
with the Naga princess. 

b E. XIV, p. 155. 

2. lUd,, p. 164. 

8- p, 153. 

4* Vasiehthiputra, Gautamiputra, etc. 

I, II, p. 610. 
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Skaiidasishya or Skandariaga ruled this territory during the 
short reigns of the last three Andhra rulers, and his power 
eventually increased, while that of his overlord ^vas on the wane. 
And it was while he was lailing this province that he seized from 
king Satyaseiia the ghutikH of the twice-born.” These words 
certainly point to a war. No king could ever take from another 
king a piece of land, much less a gliafilcd of Hrahinanas, without 
war. This shows, then, that Skandasishya, though only the second 
king of a feudatory dynasty, soon attempted to enlarge his territory 
at the exx)ense of his neighbours, as was the custom in those days 
according to the principles of Indian jKdity.^ Now, wdio was this 
king from whom Skandasishya wrested this territory ? Satyasena 
has never been ]u*opei‘ly identified. Suggestions, nevertheless, have 
been made that from the ending of his name si*na ’ one might 
see in him a member of the Kshatrapa family ot Malwa and 
Surashtra, among whose kings several l)ear names with the same 
ending, such as Kudrasena, Yijayasena, Damasena and others.® 
But it is iini)ossil)le to explain how Skandasishya, whom we found 
in the south up to the time of his death, would go so far north to 
conquer territories from the king of ]\lah\a and Surashtra. 
Moreover, it is a fact that, though in that Dynasty several kings 
possess names ending in -Sena, there is none called Satyasena. So, 
in order to identify this king we must see what territory was 
wrested from him. 

The Ilirahadagalli Plates of Yuva-Mahamja Sivaskandavarman 
inform us that this king renewed and confirmed the grant of a 
garden in Chillarekakoduiiika to the Brahmanas of the place who 
were mentioned in the document. Those Brahmanas are called 
freeholders of Chillarekakoduiiika, inhabitants of Apittl. This 
seems to imply that Chillarekakoduihka was the name of the 
agrahard or place where those Brahmanas were living, while 
Apitfi was the village or town where this agralmm was situated. 
This grant had already been made “by the great king, the lord 
Bappa.” In my PaHava Genealogy^ I identified Bappa with 
Kalabhartfi,® on the supposition' that KS-labhartri \vas the founder of 

1. Cf. Shamsastry, Kautilvah Arfhasastra^ p. 317 (Mysore, 1923). 

2. Kriebnaswami Aiyangar, The Origin and Early History of the Pallavas of 
Kanehi^ J, L IL^ II, pp. 39, 45. 

3. Heras, The Pallava Genealogy^ Chart I. I cannot agree with^ the 
interpretation of Dr. Biihler who differentiated the Brahmanas of Apiti 
from those of Chillarekako(Juiiika. The phrase found towards the 
close of the document “it must be exempted and caused to be exempted 
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the Pallava Dynasty.’^ Yet, after careful examination and con- 
sideration of all the possible issues, I am now of opinion that the 
identification of I^rofessor Jouveau-Dubreuir*^ is the correct one. 
Bappa is ^kandasishya, who “ seized the (fhatUcu of the twice-born 
from king Satyasena.” He is the same king that in the Rayakotta 
plates is called “ adhiraja Skandasishya Now Sivaskandavarman, 
after o])taining a great victory, which we have identified with th(» 
conquest of Kafichi/ I'enews and confirms a grant of a garden to the 
Brahmanas of* Chillarekakodumka ; and while doing this he re- 
membered th(‘ original grant made by his father. There seems 
to be some parallelism l)etween these Uvo events, the original graid 
and its confirmation. In point of fact, the unnamed “ ghatikd 
of the twice-born of king Satyasena ” seems to be the agrahura 
of Chillarekakodumka, to whom the father granted the garden 
on coiuiuei'ing the i)lace, while the son confirmed the grant upon the 
coiKiuest of Kahchipura. 

Where was this agrahdra of ghatilw of Chillarekakoduiiika ? 
The inscription says that it was in the rattha or district of 
Sfituhrmi, Siltahdni-rattha.^ This word api)arently stands for 
Sataharni or Siltakarni, which evidently means a district that had 
lately been under the Sfitakarni sway. In point of fact, all local 
indications of the early p(»wer of the Pallava race prior to the 
coiupiest of KaficliTpura i)oint to the K|nshna District, which was 
the last remnant of the great Andhra power. I would, therefore, 
suggest that the village of Apittt is now rei)resented by the modern 
village of A ppikat la in the Bapatla Taluqa of the above District.® 

by the inhabitants of Apitti and by the inhabitants of Chillareka- 
ko(Juiiika^’ is only an enumeration a majore ad mmws of the adminis- 
trative units in connection with the Chillarekakoduiiika agfroAdra, m., 
Chillarekakoduiiika, that belongs to Apitti, that belongs to the 
province. If this enumeration were to be taken literally, we should be 
forced to acknowledge a third group of grantees “in the province^*, of 
which there is no indication at all in the grant. We therefore do not 
consider Dr. Buhler was justified in inserting an ‘and’ between the 
“Bnlhmamsof Chillarekako(luiiika ” and the “ inhabitants of Apitti” 
at the beginning of the grant. 

1- Ibid,, p. 21. 

2. Jouveau-Dubreuil, op, rif ., p. 53. 

3. E. V. p. .52. 

4. Heras, Studies in Pallava History^ pp. 9-11. 

I, p. 6. 

So writes the Collector of Guntur (18-8-35): “There are three 
dgrahdras within a radius of about live miles from Bapa^la, of which 
one is depopulated ”, 
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Part of the temple of this village was built in A. D. 1172, 
according to a local inscription.^ Six miles south-west of this 
village there is the town of Bilpatla, that seems to remind one of 
Bappa, the antiquity of which is proved by the archaeological 
remains found there. The local temple of Bhava NarSyana 
Swami has five inscriptions of the Emperor Kulottuiiga Choda- 
deva, of the years 11.‘56, 1142, 1143, 1145 and 1149.^ These 
inscriptions show that the temple then was already a famous 
place of worship, and therefore rather ancient. Similarly, in 
the streets of the town there have l)een‘‘^ “ carved stones with 
female figures, which Mr. Boswell considered to be of Scythic 
origin.’^ ^ Not far from this corner, very near the north-west 
boundary of the Bapatla Taluqa, was found the Mayidavolu grant 
of Sivaskandavannan.® Near the mouth of the Krishna river 
another copperplate inscription was found of a king named 
Jayavarman, who on i)aleogi’aphical gTOunds also seems to be a 
contemporary of the early Pallava monarch s.® All these facts 
seem to suggest that the centre of early Pallava rule in Andhradesa 
was the south-west corner of the Krishna District, roughly 
corresponding to the Narsarao])et, Bapatla and Repalle Taluqas.^ 

This clearly shows that the king called Satyaseiia from whom 
VirakQrcha seized the ghalilid of the twice-born, was an Andhra 
King, most likely the last Andhra king, who was dispossessed 
of the throne by the Pallava monarch. Now, the last Andhra 
king, according to Vincent Smith, was Raja Vasishthiputra 
Swilini Sri Chandra-Sata.® His coins call him Vasishthiputra 


1. Mackenzie, Manual of the Kistna District^ p. 205. (Madras, 1863). 

2. E. J.,X,pp. 136-137. 

3. Mackenzie, op, et loe, cit. 

4. They are still at Bapatla, according to a letter I received from the 
Collector of Guntur (18-8-36) : “ Regarding the carvings referred to in 
para 4 of your letter, they are still in Bapatla and they are not 
removed to any Museum. One of these is on the road leading to the 
sea. The other was enclosed in a temple.’' 

6. E. VI, p. 84. 

6. Ibid,^ p. 315. 

7 It is not strange that this portion of territory south of the Krishna 
river is also called Satahuni-rattha as the original province ruled by 
Skandauuga-Skandasishya. In later times — remember that the 
Hirahacjl again grant belongs to Skandasishya^s son, Sivaskandavarman, 
while being Yuvamahariija — all the lands conquered from the 
Satavahana rulers were most probably denominated Satahani-rattha. 

8. Smith, E. H. f., p. 232 (4th edition) Chart j Z,DM,Q.^ 1902, p. 66Q. 
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Sri Chandra-Ssti.’' It would not be strange therefore that he 
would be also styled SatyaSGna.* The members of the new Pallava 
Dynasty would easily coin this name even if the king himself was 
not named thus, there being in the Parthian dynasty of Malwa 
and Surashtra so many kings with similar names.® 

Just on the opposite bank of the Krishpa river there was the 
southern capital of the Andhra kingdom, called Sri Kakulam.* 
Whether the capital -was also conquered by Skandasishya on this 
occasion is not said in the epigraph. This silence probably means 
that the Mah.asenajjati was content with the capture of the ghatllm 
and the adjoining territories on the south bank of the river, allow- 
ing that the jinoant, Andhra king would disappear by himself and 
by the onslaught of other northern feudatories, like the Ik^vakus®, 
Anandas,® and other petty dynasties that grew during the period 
of Satavahana decay. 

Therefore, when the inscription records the seizing “ of the 
(jhaiika of the twice-born from king Satyasena ”, it refers to one 
of the last events of the history of the Andhra dynasty, to which 
the Pallavas succeeded in southern Andhradesa. 

THE PALLAVAS RACIAL ENEMIES OF ALL 
OTHER SOUTHERN DYNASTIES 

Tliere is a very remarkable fact in the history of the Pallavas 
of Ktinchi wliicli may, perhaps, have an explanation in their 
foreign extraction. From the day tliey appeared in Kafichi as 
a great power, the hostilities between them and the othei 
great Dynasties of the south commence and in the course of 
centuries these hostilities continue till the Pallavas are heard of 
no more. Buddhavarman, Sivaskandavarma=Kumaravishnu s son, 
is denominated ‘*the submarine fire to the ocean-like army of 

1. Rapson, op* cit.^ p. 30. 

2. He is also given slightly different names by the Puraiias ; Chancjasri 
Santikania (Matsya), Damjasri Satakarni {Vuyu and Brahmairida) 
etc. Cf. Rapson, op, cit,^ p. Ixvii. 

3. It may he objected that at least the first syllable of these two names are 
not the same ; for one is and the other is This difference is not 
of great importance, for in the inscriptions we find several names 
written in two forms ; for instance, Kadambas and Kadatnbas, 
Chalukyas and Chalukyas. 

4. Mackenzie, Manual of Kiitm District, pp. 5 and 214. 

Sircar, Successors of the Satavahanas in the Eastern Deccan pp. 9-32, 

Ihid*, pp. 42-53. 

3 
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the Cholas ” and these wars, so early commenced, continue 
with the Cholas, with the Pandj^as, with the Kadambas and with 
the Chalukyas. We do not hear of any truce or armistice, of any 
peace treaty between these four ju*eat kingdoms and the kingdom 
of Kanchi; rather, the epithets given by the Chalukya Emperor 
Vikramaditya II to the Pallava monarch are suggestive : the 
latter is the former’s “natural enemy” and “family foe”.^ More- 
over, it is a fact that the Pallavas are always attacked by these 
great Dynasties, excepting the case of the conquest of Kahchi, 
which was most likely wrested form the Cholas, the southern 
campaign of Nandivavman Pallavamalla to recover the dominions 
which the Cholas had reconquered,^ some wars with the Gahgas, 
and probably others with the Kadambas. 

We find only three kings friendly to the Pallavas ; Manavarma, 
king of Ceylon, who I’equired the heli) of Narasimhavarman 
Mahamalla for recovering his kingdom; ^ some Kagtrakuta kings, 
who, together with some Pallava monarchs, installed some 
Ganga princes on the throne ; * and the KovumbrilQr chief, Para- 
durgamardana, who fought with the same Narasiiiihavarman 
Mahamalla against the Cfiialukyas. ® Moreover, the long peiaod 
of Gangji subjection to the Pallavas, from the time of the early 
kings Sivavarman and Skandavarman, each of whom enthront‘il 
a Ganga monarch,® seems to have brought aboTit a family alliance 
between the two families. ’ 

These continuous wars of the great southern Dynasties against 
the Pallavas seem to suggest a racial hatred against them. But in 
the conduct of the Cho}as towards the Pallavas after the extinction 
of the latter this racial feeling is more ax 3 parent. The Pallava 
Dynasty of Kafichl disappeared from the stage of history towards 
the close of the 9th century when the Choja King Aditya I defeated 
Aparajitavarman. About a contury and a half after, king 
Kulottunga Choja I ordered the great temple of Kafichlpura, 


1. S, L II, p. 510 

2. Vakkaleri Grant, I, A., VIII, p. 26. 

3. Cf. Heras, The Victory of Bhfiti- Vtlcramalcesaii over the Pallavas^ J,R, A, <Si., 
1934, pp, 43-44. 

4. E. C i VI, Cm. 60] IV, Yd, 60; IX, NI, 60, These, however, were 
purely social and ceremonial meetings, for otherwise the Ru^trakutas 
led several expeditions against Kanchi, Cf. Gopalan, op. cit., 
pp. 126-127. 

5. Cf. Heras, The Victory of Bhuti Vikramalcesan^ op, cit.^ p. 36. 

6. E. L, XIV, p. 336. 

7. S. I I., IV, pp. 181 ff. 
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called llajasimhesvaram and built by Narasirhhavarman II Kajasimha, 
to be closed and the temple land to be sold and the temple 
premises and surroundings to be given to a certain person named 
in the record. From this time up to the second half of the 14th 
century, viz, during three hundred years, the temple remained 
closed ; and when, at the latter date, the Vijayanagara prince 
Kumara Kampala was conquering the south, his general, Koppa- 
nahgal, having compiered Kahehipura and found the temple closed, 
could tolerate it no more : “ It is opposed to the sacred law,’* 

he exclaims in the inscription itself ; “ the closing of the shrine of 
this lord shall cease ; the worship and the divine service shall be 
carried on from the month of Adi forward ” etc.^ What could be 
the cause of the strange ban passed by the Chola king ? It would 
at first sight seem to be an act against dharmay as Koppanahgal 
thought three centuries later. But really it was not so. A t€uni)le 
built by a foreign king was not a good house of worship. This 
seems to have been the feeling of Kulottunga Chola when he 
ordered the closing of the temple. The haired for the Pallavas had 
outlived then. 

4— THE TIT1.E ‘ DIIAMMAMAHARAJADIIIRAJA * 

The Hiraharlagalli plates of Sivaskandavarman give him a 
title which is very significant. He is called dhanimcimahdrdjd- 
dhirajaJ^ Mr. Jayaswal referring to this title, unprecedented in 
tlie South, says : “ It was an importation from the North, it was a 

Hindu edition or rather a Hindu counter-title of the Kushan 
‘ /)aim2)((ira Shdlidnustidhi, Instead of being a Daivapntray the 
I’allava king i)laces his claim on his adherence to the orthodox law 
and the orthodox civilization, w^hich was quite in conformity with 
the law of Hindu constitution. He was substituting Darma for the 
divine Daivaputra.”” It is true that the Kushana kings used the 
title mentioned above ; yet the main part of this title ShdlumushdJiiy 
is not originally Kushapa. The Kushanas were a Turkish tribe 
of Central Asia, who had no kings proper nor an organised adminis- 
tration when they crossed the Oxus on their way to India. It is true 
that in their inscriptions the great Kushapas call themselves Shahanu- 
shahi and in their coins they are styled BasiJeus Basileon or Shao 
Nano Shao, But these titles neither translate the full meaning 
of the title of Sivaskandavarman nor originated amongst them. 

S, I. p. 120. 

2- I, P. 7. 

3. Jayaswal, op. di,, p. 184. 



JOURNAL OF THK UNIVERSITY OF BOMBAY, VOL. IV, PART 4 


This is a title that was brought into India by the Parthians. The 
first king to use the title ‘ king of kings ’ seems to have been Amosis I 
of Egypt, who styled himself “king of kings” in all countries.^ 
From Egypt, the title travels to Babylon, where Neljukadrezar T 
called himself “ chief of the kings,” and to Assyria, where Tukulti 
Ninurta I is proud of being “the prince of all kings.” ^ From 
Assyria, Darius 1 introduced the title into Iran, styling himself 
“ Shahyaziya Shahyaziyclnam,” king of kings. The first Parthian 
kings of Persia, successors of the Achemenians, call themselves 
“ Basileus megas,” great king, in their coins ; but ^lithridates II 
renews that proud title without removing the adjective, ‘ megas ^ ; 
thus the title reads “ Basileus Basileon megas,” great king of kings.® 
Mithridates III again adopted the same title. ^ It was in this 
combined way that the title finally migrated into India, and appears 
on the coins of the Parthian kings of the North-western teiTitories.® 
The Parthian kings of these territories used the title on their 
coins in Greek and in Sanskrit. Thus read the following Greek 
inscription on the coins of Vonones: “Basileos Basileon Megalou 
Ononou” (of the great king of kings Onones). The same title is 
used by Spalirises and Gondophares. ® In Sanskrit the title is 
expressed thus on the coins of Gondophares : “ Maharaja rajatiraja 
tratara devavrada Gudupharasa.”’ After them, the first king to 
use this title in Northern India seems to have been Samudra 
Gupta®, whose coins are imitations of the coins of the north-west 
of India. Now, the title that was assumed by the Pallava king 
^^ivaskandavarman is the exact Prakrit translation of the Parthian 
title : mahdrdjadhiraja. This was an entirely new title in 
Southern India, and since tins innovation might have hurt the 
feelings of the Pallava subjects, Bivaskandavarman, in order 
to show that, though originally a foreigner he was a real 

1. von Wesendonk, The Title ^ King of Kings^* Oriental Studies^ p. 489. 

2. Ihid. 

3. Wroth, op, cit., pp, 30 ff. 

4. Ibid., p. 64 ff. 

5. The king’s title in India generally was “adhiraja’’ or at most after 
the Kushana invasion “ maharaja Thus Skandasishya, Sivaskanda- 
varman’s father is called ‘adhiraja.* E. I., V, p. 52. Gautamiputra 
Satakarni, after defeating the Parthians of Surashtra is called 
‘rajaraja’. Ibid, VIII, p. 60. 

6. Ibid,, p. 146. 

7. Of. Whitehead, Catalogue of Coins of the Punjab Museum, I, pp, 142, 
144. 146. 

8. Fleet, C.LL, 111, p. 8. 
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Indian even in his religion, he wisely prefixed a magic word to 
his title : dlmnmamxtharajddhirdjd. Certainly great king of 
kings, but great king of kings within the Hindu Law I 

5— l^HE ACCOMMODATING CHAKACTEU 
OF THE PALLAVAS 

It may be objected that the names “ Pahlava ’’ and “ Pallava 
are not the same, but totally diflerent, nor may the ‘ h ’ of the 
Bnlhmi script easily be changed or mistaken for ‘ 1 This is 
certainly true ; they are two different names, nor can a mistake be 
lightly postulated.^ Yet, we believe that this change of Pallava 
from Pahlava was deliberately planned and carried out. 

The Parthian invaders of India were extraordinary in the way 
they adapted themselves to their new conditions. They now 
marked their coins with both Greek and Sanskrit inscriptions, just 
like their predecessors the Indo-Greek kings, the Sanskrit inscrip- 
tion being, as before, in Kharoshthi characters. Thus the Sanskrit 
inscription of Gondophares reads as follows ; niaharajatiraja 
tmfara devavrada Gudupharasa,^ They also struck some square 
coins, which is a shape purely Indian. Indeed, they continued 
having Greek gods, like Zeus, Hercules, Pallas and Nike on the 
reverse of their coins ; but, once at least, the image of 8iva also 
appears on their coins.^ 

Similarly, the Parthian kings of Surashtra and Malwa, though 
they kept the title of Kshatrapa or Mahdkshatrapa, which is a 
Sanskritized Parthian title, yet also use the word ' 7r/jn()\ of the 
king, which is purely Indian ; and they adopted the Sanskrit 
language and the Brahmi script for their inscri])tions. Their very 
names, from the second king of the Dynasty, were Indian — 
Jayadaman, Rudradaman, Rudrasimha, Yasodaman, Damasena, etc. 
They adopted the title of sivdmi and decorated their coins with 
purely Indian symbols, such as the elephant, the humped bull 
and the so-called chaitya. 

It is not, therefore, strange that, when a Parthian family 
settled in the south, they followed the same procedure. To 
begin with, as regards their religion, they seem to have had no 


1. Dr. Krishnaswami Aiyangar, op. cif., J, I. H* II, p. 25, says tliat “ the 
words * Pahlava * and ‘ Pallava * are philologically one.” 

2. Whitehead, op. cit.^ p. 146. 

3. Ibid. 
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fixed principle apart from a very broad eclecticism, with very 
rare individual exceptions.^ At first, during their stay in the 
Andhradesa, where the Buddhists predominated, they seem to have 
leaned towards the Buddhists dharma. Thus two of their kings 
bore the name of Buddha, Buddhavarnian (in the British Museum, 
Chendallur and Velurprijayam Plates and in the Vayalur Pillar 
inscription) ahd Buddhyahkura (in the British Museum Plates). 
Yet these two kings are called — the former Skandavarman, which is 
a Saiva name (in the Omgodu A and the Uruvapalli Plates) and the 
latter Viravarman, which is also a Baiva name (in the Mangaliir, 
Omgodu A and B, Pikira and Uruvapalli Plates), and KumS- 
ravishnu, which is i)artly Vaishnava and partly Saiva (in the 
Ohendalur Plates). After this early period, their names are 
indiscriminately Saiva or Vaishanava : Skandavarman, Vishnugopa, 
Nandivarman, Siihha^ishnu, Narasiihhavarman, etc. As regards 
their religious expressions in the inscriptions, Kumara- 
vishnu 11 = BiKhihyaiikura is said to meditate “at the feet of 
Bliagavat ” and called “ the fervent Bhagavata Nandivarman I 
is styled “ a devout worshipper of Bhagavat Siihliavarman II 
is again said to meditate “at the feet of Bhagavat”,'* but he is 
also said to have performed a i)iigrimage to the stupa of 
Amaravati, erected a statue of Buddha there, and heard these 
words from Buddha (who is called ‘ the lord 0 : “ Well, well, 

lay worshipper, Siihhavarman.”® Mahendravarman I, who seems 
to have been a Jaina in his youth, builds cave-temples to 
Varahavatara at Mahabalipuram,® to Vishnu at Mahendrapuram,^ 
to Siva at Trichinoj)oly‘* and at Dalavanur,® and to Brahma, Vishnu 
and Siva together at Mandagapattu;* ° and writes the MatavUasa- 
prahdfituia, in which he makes fun of the Buddhist monks. 
Narasirhhavarman II Rajasiihha btiilds the Uajasiiiihesvara temple 
to Siva at Kafichl, and is said “to bear Bhava (Siva) in his mind 


1. Mr. Jayaswal, in order to prove that they were a branch of the 
Vakatakas, says that they were Saivas. 

2. Chendallur Plates, E, J., VIII, p. 236. 

3. Udayendiram Plates, E, I., Ill, p. 146. 

4. Pikira Grant, E. J., VIII, p. 162. 

6. Amaravati inscription, E. L J., I, p. 28. 

6. Cf. Heras, Studies in Pallava History^ l)p. 71-75. 

7. E, J., IV, p. 153. 

8. 5. /.• /, I, p. 29. 

9. E, I.y XII, p. 225. 

10. E. I., XVII, p. 17. 
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which is humble with devotion”.^ Nandivarman Pallavamalla 
invokes Siva in the Udayendiram^ and in the Vcdurpalayam Plates^; 
but in the Kasakiidi Plates his pmyers are addressed to Brahma, 
Vishnu, Siva and other deities'^; while his special devotion to 
Vishnu is seen from the statement that “ the spotless race of the 
Pallavas resemble a partial incarnation of Vishnu.”^ Vijaya- 
Nandivarman confesses that his head “never knew of bowing- 
down to others excepting to the pair of the woi’shipful feet 
of Mukunda (Vishnu)”. « 

In all other spheres of life also did the Pallavas acconimodate 
themselves to the country where they settled. Thus, the first 
charters they issued were in Prakrit, for the Andhra kings 
whom they succeeded in Andhradesa had Prakrit as their Court 
language but on compiering Kahchl, they realized that this city 
was a centre of Sanskrit learning,** and Budhavarman, the 
conqueror’s son, commenced issuing the official charters in 
Sanskrit,® a custom w^hich was kept up to the end of the Dynasty. 

Even the old Parthian title ‘ maJta rdjddJil raja ’ once adopted 
by Sivaskandavarman = Kumaravishnu after the conquest of 
Kafichr, was not used by his successors as they found it too exotic 
in southern India, while they generally ke))t th() word dhanna. 
All the Pallava kings, liis successors, call themselves ‘ Dharnui 
Maharaja^ with the exception of Nandivarman Pallavamalla,who 
styles himself ‘ Kajadhiraja Paramesvara The same kings, when 
they write in Tamil, take \ip the half-Tamil title of “ Ko-vijaya”A^ 
In a word, these Parthians of the south, following the conduct 

1. E.Lj X, p. 13. 

2. S. J. II, p. 370. 

3. Jbid., p. a 10. 

4. Jbid., p. 353. 

5. Ibid,, p. 355. 

G. TandantOttan Plates, Ibid., p. 530. 

7. E.L, I, p. 5. 

8. A very few years after, Mayurasarman, the future Kadamba king, with 
his preceptor Vlrasarman went to Kiinchl, “eager to study the whole 
sacred lore”. Talagunda inscription of Kakustbavarman, E. I., VIII, 
P* 34. Cf. Heras, Maynrasarman, the Founder of the Kadamba Dynasty 
o>nd the Pallavas of Kdiichl, Proceedings of the 7th Oriental Conference at 
Baroda pp. 539-547 ; Sircar, The Early Pallavas, J, I, H., XIV., 
PP. 149-167. 

9. Cf. Heras, i^tudies in Pallava History, p. 16. 

10. Kumaravishnu, II, E.L, VIII. p. 235 ; Nandivarman I, Ibid, VIII, 
P. 162 ; XV, p. 255. 

11- S. 1, I, II, p. 358. 

12. E. L, Y, p. 51 ; S. I. L, II, p. 312. 
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of the Parthians of the north, embraced the Brahmanic religion 
in its widest possible sense and even performed Vedic sacrifices ; ^ 
and in their wish to natumlize themselves completely, by the 
slight change of a letter they converted their national name 
Pahlava into a purely Sanskrit name Pallava, a branch, certainly 
foreign in origin, but newly grafted on the trunk of the Hindu 
dharyna.^ 


0— THE CASTE OF THE PALLAVAS 

Moved by the same genius for adaptation, the Pallavas of 
Andhradesa pretended to belong to the highest caste, the Brahman. 
Thus the Mayidavolu Plates say that Yuva-maharaja Sivaskanda- 
varman “ belongs to the (jofra of the Bhfiradvajas.” ^ He is again 
called “ a Bharaddaya in the Hirahadagalli Plates^, and in the 
British Museum Plates of Charudevi® ; several other inscriptions 
repeat the same Brahmana pedigree : while the later inscriptions 
of the Dynasty, instead of saying that the Pallavas belong to the 
Bharadvaja (jdfra, introduce a portion of Purilnic genealogy v\ith 
Bharadvaja in it, as their own mythical gene^alogy/ Mr. Jayaswal 
takes this pretension as a proof that the Pallavas were really 
Brahmanas, and l)elonging to the Ynkataka family.’ 

Yet, the fact that Bharadvaja and his immediate relations are 
placed in the mythical iM>rtion of the predigree, and even before 
Pallava and Asokavarman, makes one suspect that this Brahmana 
lineage was a relatively very late pretension of the family. And 
this suspicion becomes a certainty on the examination of the 
Talagunda inscription of Krikusthavarman. Mayfirasarman . th(* 
young Brahmana, the future founder of the Kadamba Dynasty, 
went to Kafichi t(» study Sanskrit literature accompanied l>y liis 
guru Virasarman. Tliere he had once “ a tierce (piarrel with a 
Pallava horseman Apparently, the fight ended unfavourably 

1. AM., 1, p. 7. 

2. After all, tins change was made in a very simple way. The Mayida- 
volu Plates of the Yuva-mahriruja Sivaskandavarman — the first 
Pallava inscription known to us hitherto— seem to mark the transi- 
tion. In this inscription the word Pahlava is written without the ‘ h ’ 
as Palava. In the following inscription the word is written with ‘ 11 ' 
--Pallava, Cf. Jouveau-Dubretil, Ancient HiUory of the Deccan, p. 55. 

3. E, VI, p. 88. 

4. Ibid,, I, p. 7. 

5. E,L, VIII, p. 145. 

6. Kasakudi Plates, /. II, p. 355 ; Udayi ndiram Plates, Ibid., p. 370 ; 
Velurpalayam Plates, Ibid., p. 510. 

7. Jayaswal, op, cit,, pp. 181-182. 













Pallava Coins sho>^in^ a standing bull and the Sun and the Moon on top 


' /. H, R. /., Sr. A. C. } 
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for Mayrirasarman, for the inscription says that, after the fight, the 
young Brahmana exclaimed : “ Alas, that in this Kali-age, the 
Brilhmanas should be so mncli feebler than the Kshatriyas. ” ^ It 
is, therefore, evident that for MayOi^asarman the Pallavas were 
Kshatriyas ; he did not acknowledge them as Brahmanas.“ We 
must admit that the testimony of MayGrasarman on this point 
cannot be rejected. He was a Brahmana himself and, though 
young, had studied Sanskrit literature for some time at Kanchi 
itself and had with him his guru Virasarman. At least the latter 
would know that, traditionally, the Pallavas were Kshatriyas, but 
on no account Brahmanas. That was a pretension that a true 
Brahmana could never accept.^ 

7— THE PALLAVA COINS 

The Pallava coins also show the Parthian affinities of the 
Pallavas with the Kshatrapas. We have seen how the rulers of 
this Dynasty had kept the s^mibols of the crescent and the sun 
(depicted as a star), taken from the Parthian coinage of Peraia, on 
the reverse of their coins. The Pallava kings, followers of the 
trjiditions of their race, also had these two symbols on their coins. 
During my last visit to Mahabalipuram, one of the mdies at the 
dis])osal of the visitors offered me a handful of coins. Some of 
them M'ero <‘vid(uitly Pallava coins. I purchased the whole lot for 
a few annas. (Some of them are reproduced here.) On the reverse 
there is a bull standing to its right in six coins, and to its 

'proper left in three of them. The neck of the bull is unnaturally 
twistetl so that the whole head with the two horns might be 
l)ropei*ly seen. This image is enclosed within a circle of dots. 
Between it and the back of the bull, very near its hind quarters, 
there are the symbols of the sun and the moon, the former shown 
without rays in the ordinary Indian fashion, a full circle. 
The position of these two symbols is not always the same. Some- 
times the sun is to the right and sometimes to the left. On the 
reverse, the inscription in the grantha of the period is written round 
the coins in the ordinary Kshatrapa fashion. Elliot also has published 
a Pallava coin that bears a bull with the sun and the moon.* 

1- ;E^ f.,VllT, p. 34. 

2 This event took place shortly after the conquest of Kailchl by &va- 
skandavarman = Kumfiravishnu, and therefore when this king had 
already proclaimed himself a Bhuradvaja in the MayidavOlu Plates. 
Df. Heras, Mayurasarman^ the Founder of the Kadamba Dynatty^ and the 
Pallavas of Kdfichi^ he. cit. 

I YIII, p. 34. 

4. Elliot, Goins of South India, pi. 1. No. 35. 

4 
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8— THE PALLAVA ‘ LANCHANA ’ 

The same aflinity is revealed by the Pallava Innchana, or 
heraldic device of the Dynasty. The Kshatrapas of Malwil and 
SaurSshtra adopted a bull as their lanchaiia. On the coins of the 
Kshatra])as generally we have the i^rofile portrait of the king 
surrounded by an inscription, on many occasions visible. Yet there 
are some coins of Jayadaman/ Jivadaman,**^ Hudrasiiiiha and 
Hwami Rudrasena IIP^, on which there is a humped bull standing to 
its proper left ; while a few nameless coins bear the same humped 
bull facing right®. 

As regards the seals of their coj)per-])late grants, we cannot say 
anything definite, for no grants of these kings have been discovered 
hitherto. Yet, the fact that the Yallabhi kings of Saurashtra, who 
succeeded the Kshatrapas in that part oC the country, struck their 
coins after the Kshatrapa fashion makes me suspect that their seals 
were also imitated from the Kshatrapa seals. Now the Yallabhi 
seals always show a humped bull, couchant. This clearly shows 
that the hlnchmia, though always the same, varied in its i)osc‘. 
Euroi)ean heraldry did not allow such changes. 

What is the Idnchma of the Pallavas ? The Kasakudi Plates of 
Nandivarman Pallavamalla explicitly tell us of one of the members 
of the family that his “crest is the bull”.® Accordingly, a bull, 
standing whether to the right or to the left, is rc])resented on their 
early coins. As to their seals, the early Pallava plates have the 
bull standing to the left.*^ From the time of Sivaskan(lavarman= 
Kumaravishnu, the bull on the seals is always couchant.® 

1. Jiapson, op. cii., PI. X, Nos. 265-69 

2. Ibid, PI. XI. Nos. 293-94. 

3. Ibid, PI. XI, No. 234. 

4. Ibid, PL XVII, Nos. 889, 890. 

5. Ibid, PI. XII, Nos. 326, 327. 

6. S. I, L, II, p. 354, V. 9. 

7. E. L, VIII, p. 142; LA., IX, PL op. p. 100 (Fleet, on p. 101 says 
that this seal “ has, sunk in the surface of the seal itself, a standing 
animal, which looks more like a deer than anything else.” Yet, after 
seeing the bull on the Pallava coins, and on the seal of Chfirudcvi’s 
plate, one has no doubt that this is also a bull). I. A., V, p. 50 (The 
same may be said of this seal, about which Fleet, loc. cit., says : ‘ * The 
seal connecting the plates bears the representation of what seems to be a 
dog, but is, in the native opinion, a lion.”). 

8. E. I., IV, p. 180; VI, pp. 84-88; XVIII, p. 5; S.IL, II, pp. 345, 
507. 
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9— THE AliTISTIC INFLUENCES OF ANDHRA-DESA 

IIiiicn-Tsiang visited the kingdom of the Pallavas towards the 
middle of the 7th century, during the reign of Narasimhavarman 
Mahainalla. Unfortunately, he says nothing about this king or 
al)Out his dynasty. Yet the information he gathered when 
passing through Andhradesa is of extraordinary interest. His 
biographer, Hwui-Li, after mentioning the two monasteries of 
Hhanakiltaka (for Dharanikota, modem Amaravati), Purvasita and 
Avarsita, already mentioned by the same Huien-Tsiang in the 
account of his travels, adds : “ A former king of this country 

founded these for Buddha’s sake ; he thoroughly investigated the 
rules and patterns of Tahia (for constructing such buildings)”.^ 

What was the country called Tahia by the Chinese biographer ? 
It has sometimes been translated as Bactria, but it seems moi*e 
accurate to undei‘stand by it all that country towards the northwest 
of Hindustan which w^as conquered at the first instance by the 
Kushanas, viz, that part of modern Afghanistan, south of the 
Hindu Kush and the ancient kingdom of Gandhilra, roughly 
eiul:)racing the present North-Western Frontier Province and North 
Panjal), once inhabited by the ancient tribe of the Takhias or 
Takhas.**^ Huien-Tsiang had visited that country and admired 
the size and art of the Buddhist structures. Those of Nagarahara 
(Jalalabad) were specially built during the Greek and Parthian 
period.’’ The monasteries of Hidijlo (Ilacjda), and Purushapura 
(Peshawar), arose through the magnificence of the Imperial 
Kushanas. I'he city of Taxila was also Parthian and Kushana.^ 

Now, Huien-Tsiang, speaking of the Buddhist structures of 
Amaravati, not only compared them with the buildings of Tahia, 
but explicitly told his disciples in China, at the end of his long 
journey, that for building them ‘ a former king of the country had 
thoroughly investigated the rules and patterns of Tahia. ’ A very 
striking piece of news, indeed, which he undoubtedly learned from 
the people of the country. 

That this information was correct and not a fiction of the 
monks whom Huien-Tsiang visited or of Huien-Tsiang himself, 
the monuments themselves, though now in a fragmentary and 
dilapidated condition, magnificently prove. Let us examine them. 

L Life of Huim-Tsiang^ p;136, 

2. Mahahharatat Adiparva, Paushya, passim, 

3. Wilson, Arriana Aidiqua^ pp. 99 If. 

4. Beal, lUcords of the Western World I, pp. 97-100. 

Of. Marshall, A Guide to Tassila^ pp. 13-17. 
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The most interesting of the Amaravati sculptures are the 
figures of Buddha. They may be divided into two groups, 
according to their costumes. Some are represented with 
the sanghCili covering the whole body, from the shoulders 
down to the feet. Others are dressed in the same mhcihCijl 
worn in the yajadpnvlta fashion, leaving the right shoulder 
bare. The first fashion is precisely the style of the images of 
Buddha of the so-called Gandhara school. ^ The Buddhas of 
Amaravati in this attire are not inany.'*^ Yet, even the statues 
with one shoulder bare show the Gandhara influence in their 
drapery folds.^ About them Smith says : “ The oi)a(iue drapery 

is treated in a formalized style, quite different from the smootli 
transparent robes of the Gui:)ta period... but to a certain extent 
resembling GandhSra work”.^ 

xArnong the motifs of ornamentation that remind one of 
Gandhara art, the most noticeable is the garland motif. This is 
exti*emely common in the whole region south of the Hindu Kusli. 
The Kabul Museum has the stone base of a Htiipa adorned with 
a frieze in which nude amor ini supi)ort a garland on their 
shoulders. This specimen was discovered at Hadda (Jalalabad 
plains). The Peshawar Museum is very rich in specimens of 
such garland frieze. These specimens are various. Sometimes 
there are no amorini but similarly nude athuitcs, while in one 
case these atlantes have been carefully dressed. In many instances, 
over the lower wave of the garland, a new figure has been 
introduced in different dresses and poses.® Smith gives three 
specimens of garland frieze, two from the Y’usufzai country, 
probably some of those now exhibited at Peshawar, and one 
from Mathura.® 

The garland friezes of Amaravati are evidently copied from 
this last type. Sometimes, the garland is sui)ported by little ganas 
or seminude dwarfs, the upper portion of the garland wave being 
filled up by half an ornamental lotus flower.’ Sometimes, instead 

1. Cf. Toucher, Early Indian Sculpture^ I, p. 110; 

2. Bachchoffer, op, cit, fig. 131; Coomaraswamy, History of Indian and 
Indonesian Art, PI. XXXIII, Nob. 137, 141, 

3. Cf. Bachchoffer, op, ciL, p. Ill ; Coomaraswami, op. cii^ PI. XXXIII, 
Noe. 138, 139, 

4. Smith, History of Fine Art in India, pp. 153-54, 

6. Cf. Hargreaves, Handbook to the Sculptures in the Peshawar Museum, 
PI. 2, (b). 

6. Smith, op, cit,, p. 383. 

7. Bachchoffer, op, cit., II, fig. 112. 







A Fragment of a Beam of the AmarSvati Stupa showing a horse 
in the lower left corner 


{ Madras Ooy ernmcnt Aiuseum ) 
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of ganas or amorinu grown-np men support the garland, the upper 
portion of the wave being filled up by BuddhiKSt symbols, a sty pa, 
a chaJcfri-piWar, a hodhisatfva, etc.^ In one specimen, instead of 
one man s\ipporting the garland, this seems to be hanging on the 
ceiling, while below there is a man and a woman, a man with a 
monkey, etc.'^ Smith, commenting upon one of these garland 
friezes says : “ Fig. iO,‘l gives a characteristic specimen of the 

Amar/lvati treatment of the wavy garland or roll motif. The 
Hellenistic nude Erotes have developed into full-grown Indian 
men in waist clothes and the imbricated Koman roll of Clandhara is 
replaced by a much thicker roll of tinsel covered with elaborate 
patterns.”'^ The same specimen is spoken of by Coomaraswamy : 
“ A long wavy floral scroll, carried by men who are really 
Indianized analogues of the garland-bearing Erotes of Gandhara, 
which found their way into India da Mathura.’’^ 

Another feature that betrays the so-called Gandhara influence 
ill the Amarfivati sculptiires is the representation of horses. Tho 
horses of Amaravati are totally different from the horses of Sanchi, 
for instance. Th(‘y are more similar to the hoi’ses of the Greco- 
Indian coins, the horses on the coins of Eukratides®, Heliokles®, 
Antimachos , Polixenos**, Nikias^, and Ilippostratos^®. The 
horses of Amaravati are full of vitality, with rounded muscles, 
ready, as it were, to trot out of the panel and start for a race.^^ 
The horses of Sanchi, perhaps cai'ved a century before, though they 
are in front of a chariot, with one of the front legs raised from the 


1. Ihul, fiig. 123, 124 ; Smith, op. cit, p. 152, tig. 103. 

2. Ibid,, fig. 124. 

JL Smith, op. cit., p. 153. 

4. Coomaraswamy, op. cit.. p. 70. From the eastern coast, the garland 
motif travelled to the old Chalukya kingdom. We find it decorating 
the beam in the Papanatha temple at Pattadakal. Nude ganas support 
the garland, the upper portion of the waves being filled up by a scroll. 
Cf. Cousens, The Chalukyan Architect ure^ PI. LI 1 1. I have explained 
the origin of the Pallava influence in the Pattadakal temples elsewhere. 
Cf. Heras, Studies in Pallava History.^ pp. 69-60. 

Whitehead, op. cit., PI. 11. No. 64. 

Ibid., PI. Ill, No. 142. 

■7. Ibid,, PJ. Vir, No. 657. 

Ibid., No. 576. 

Ibid., No. 602. 

10. Ibid., PI. VIII. Nos. 610, 614-617. 

IL Cf. Bachcholfer, op. cit., figs. 120, 126, 128 ; Smith, op. dt*, p. 163, 
No. 104. 
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ground, cannot walk at all ; as the two accompanying illustrations 
will show, those of Auiaravati are living animals. 

Now to imss from individual figures and motifs to some of 
the technical features, the first thing one notices is that the classical 
canons of Indian iconography regarding the size of the statues of 
the wife, or in general of women, are not followcnl in Auiaravati. 
8uch canons prescribed that the wife should be represent(*d 
much smaller than the husliand : thus, in the of Jaggayya- 

peta, not very far from Auiaravati, the wife is r(‘presented 
almost half the size of her husband. (See illustration). This 
atiipa was erected in the second c(‘ntury H. C., that is 
much earlier than the upjier casing of the Auiaravati 
The artist of Amarfivati ignored this canon absolutely. The 

wife is represented of the same size as the husband, and, 
in general, all persons are of the same size, irrespectiv(» of sex. 
(The reproduction of an Amanlvati jianel will show the contrast 
between this and the Jaggayyapeta carving). 

Another technical fe^ature is the perspective in tlu^ carvings. 
The carvings of Amarfivati are not flat, like those of Safichi. Th<*y 
have corners and recesses and dilfenmt planes and siiaoe. 'riiis 
is a very important point, for such achievcnnent was unprecedi'iitcd 
in India, except in its North-Western corner. 

The Gandhara influence in the several details we hav(^ point(Ml 
out, is also noticed elsewhere in Andhradesa. In tin* rei^ent ly 
discovered stu2)((' Goli, in the Guntilr District, such influence is 
also clearly discovered. Mr. T. N. liamacharuiran, of the Madras 
Museum, who has described the Goli carvings, has poiiit(*(l out that 
the costume of two, out of the five, tigures of the Huddha is pur(‘ly 
of the Gandhara tyiie. ^ 

Finally, Professor .louveau-Dubreuil lias diseovere<l CJr(‘Co- 
Koman intlucmce in many statues of the (‘urly Pallava period fouml 
in Andhrade&i. “The subjects”, siiys he, ”are Buddhistic*, 
the costumes and ornaments are Hindu, but their workmanship is 
European. But, above all, it is in the representation of the human 
body that the European influence manifests itself. The hair is curled 
in the Greek manner, the face is symmetricjil, the limbs are 
sculptured according to the rul(‘S of anatomy with conspicuous 
muscles, and some of them are dressed in cloth(*s that remiml 
us of the Roman toga.”*'* And later on he adds : “ In many 

places on the banks of the Krishna, we find sculptured marbles of 

1. Ramachandran, Bwldhid Sculptures from a Stupa near Goli village^ P- 23. 

2. Jouveau-DubreuiJ, The Pallavas, p. 110 (Pondicbery, 1017). 
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MaUras (iowniment Museum 
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men and Homcn of the same size 


( Muscv Out met, Paris) 
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which the subjects are Buddhistic and the workmanship Boman. 
These are the bas-reliefs that once adorned the Mil pas or the 
mutilated images of Buddha. Up to the present they have always 
been attributed to the Andhras. This view, I am sure, is not 
always correct. 

“ The (Jraeco-Buddhist art did not certainly disappear with 
the Andhra dynasty. It is not likely that the technical methods 
employed by the scul])tors who built the at AmarSvati, 

disappeared conn)]etely in the space of a fe\v years. It is almost 
certain that this art that ilourished in the miildle of the II century 
lived for more than one century and that it was only very slowly 
that the sculptors abandoned the ancient models that they had 
)>een taught by the artists that had come from Koine. I'o be more 
precis(‘, I believe Unit the Indo Ihmian art attained its zenith in 
th(‘ II century with tin* stilprt of Amanlvati : that througliout the 
111 century, the art used on the banks of the Kjishna was entirely 
Indo- Homan ; that in the IV century there was still v(U‘y evident 
traces of this iniluence and it was only in the V century that all 
vostigi^ of Latin influence disiip])ear(^d completely. 

“ [nde(‘d, many of tin* marbh*s that have been discovered on 
the l)anks (d' the Krishna do not date fi-om the time of the Andhras, 
but have been sculi)t\ired when the Pallava kings reigned over this 
country. 

“ On the 1st .January 1017, I went to Bezwada with the object 
of visiting the caves (»f Undavalli. When going about these regions, 
1 luckily discovered the ruins of a Buddhist temple at Vijiader- 
purain, a village half a mile to the west of Bezwaila. Amongst the 
rtnnains of the brick walls, there were two heads of Buddha and a 
trunk dressed in tlu^ Homan toga. One of these heads was very 
beautiful. I bought it from the owner, a temple priest, for two 
rupees and have it now in my possession. ’’ ^ 

Kven outside Andhrade&i some specimens of this art dis- 
covered at Amaravati have been found. ^Ir. T. A. Gopinath Eao 
foil lid a standing image of Buddha, similar to those of Amaravati 
Jtnd Gandham in the innermost pirukani of the Kamaksliidevi 
Temple at Gonjeevaram, the old Kafichl of the Pallava monarchs.^’ 
Sevei*al explanations have been advanced to account for this 
so-called Greek or Roman influence over the sculptures of tlie early 
Pallava period, in Andhrade&i and elsewhere. Dr. Coomaraswamy 

L Ihid^ pp. 10*11. 

2. Gopinath Rao, BuddJia Vestiges in Kanchipuia^ L A,, XLIV, p. 128, 
fig. 1. 
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supposes that the North-Western ai*tistic influence was felt in 
Andhradefe uia Mathura.^ The same view is held by Bachchoffer. 
After descri])ing the little transformation of the Gandhaiti Buddha 
operated at Mathura, according to Indian ideals, he adds : “ In this 
shape the Buddha coining from his home in Mathum conquered 
the South. ’’ Yet this mignition of the statue of Buddha from 
Mathura down to Amara^ati, and for tlie matter of that, any 
political or intellectual relations (intercourse) between ^Mathura and 
Andhrade^ that would explain the northern artistic influence in 
Southern India, ai*e facts supposed, but never proved, independently 
of this problem. 

On the other hand. Professor Jouveau-Dubreuil thinks that 
the influence did not come from the north, but from beyond 
the ocean, “ At this epoch, th(* Itonian Empire extended its 
influence over almost the whole of the civilized world and 
was also connected with India in varioiis ways... There is no 
doubt that in its origin the Pallava art was strongly intluenced 
by the principles of I^tin art.'' The possibility Koman 
influence is ably discussed by Bachchoirer. Indeeil, the 
numerous Roman coins discovered at ^.litriTent tiirns all over 
Southern India siitisfuctorily establish tin* relations between that 
great Empire and the South, Yet, as he wisely points out, it is 
very (piestionable whether ilw Roman art of the Imperial period 
had come over to Southern India with the merchants. The art 
under Trajan (A. 1). OS-117), (d wliich one may bo t(mipted to 
think, exhibits such a fundamentally ilifTerent character that iho 
possibility of its intluence upon Amaravtili cannot be seriously taken 
into considemtion. It is rather the Manrus column whicli reminds 
us of India, but more of the art of Sanchi than that of Amaravati. 
Now the Marcus column was completed in A. I). liKi and the 
similar manner of perceijtion m(*t with at Siihchi, preceded the 
Roman art by fully two centuries. 

“ The fact alone that all that appears at Ainarilvati had already 
had its prototype at Sanchi refiites the theory of a Romari 
influence. It would perhaps be monr corrc^ct to say that Ronnin 
and Indian plastic art had independently n^jiched the same point of 
perceptual representation, witli the significant difference, however, 
that what in Rome meant a retrogressivi^ inov<‘ment represents at 
Amaravati the end of a long development/' * 

1. Coomaraswamy, op. ciL^ p. 70. 

2. Bachchoffer, op. ctf, I, p. 110. 

3. Jottveau-Dubreuil, op. af., p. 10. 

4. Bachchoffer, op. ctL, pp. 121*122. 
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Finally, Smith, conscious that the influence of Mathura cannot 
ho historically explained, tries to find out the Greek influence 
Ihrougfh a difl’erent way : “ Historically,” says he, “ the sculptures 

(of Amaravati ) are interesting as an academic development of the 
style of Sanchi and Bfirhut, with a stronger tinge of Hellenistic 
influence, perhaps coming ])y sea from Alexandria and through the 
ports rathei* than from Gandhfira. Considering the geograi)hical 
and political separation of the Kushfin and Andhm Empires, 1 think 
the ])i*esumption is that the sculptors of Amravati had not direct 
knowledge of the Gandhara School although it is possible that they 
may have had it.” ^ 

Agiiin tlie eommei’cial intercourse between Greece and the 
eastern coast of Soutli India through Alexandria or other harbours, 
is another totally \inwarranted supposition. Yet Smith does not 
(l(Miy the i)ossibility of som«‘ sort of relationship between Gandhara 
and Aniarilvati. 

This relationship certainly existed, and is pointed out l)y 
ITnien-'rsiang in tin* phrast* transmitted by his biographer, tliat the 
king of the country, befon* buiUling those monuments, “thoroughly 
investigated the* ruh*s and fiatterns of Tahia.”“ This phrase would 
not b(‘ <iuit<* int<dligible, had not a strong grou]) of l^ahlavas 
originally coming from the country of Tahia been at hand. How 
could that king wdio built and decorated the stCijxt and their 
Buddhist monuments, “thoroughly investigate the rules and 
patterns of Tahia ” being liiraself nearly two thousand miles off ? Or 
must we suppose that he dispatched a messenger to that country 
to conduct that thorougli investigation on his behalf, or perhaps a 
group of architects and stone-cutters to study those rules and 
assimilate those })atterns ? It was not so difficult for him to conduct 

1. Smith, op. a/., p. 150. 

2. ;Mr. K. de B. Codrington, Anckixt India^ p. 20, foundiDg his statement 
upon Smith, op, rif., p. 165, note 1, says that the word Tahia is the 
elFect of “a mistranslation of Huien-Tsiang.^* It is not so. The iflSs. 
used by Julien and Beal had ta-hsia^ “which is a Chinese name for 
the country called Bactria”; while the JilSs. used by Watters had 
ta hsia^ “a great mansion”. Watters, On Yuan Chwang^s Trai^ls^ 
H, p. 218. There is, therefore, a slight difference in the jMSs. 
which makes a great difference in the meaning of the passage. Now 
the reading adopted by Watters does not seem quite appropriate, as, 
according to it, Huien-Tsiang compares two Buddhist monasteries 
to one “great mansion”. The version of Julien and Beal is more 
logical, and to those who know the historical cirumstances presents 
no difficulty. 
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such an investigation, having as ho did a strong group of the 
Parthian nation settled next to him ever since the v^ars between the 
Andhi^as and the Kshati*apas. 

The original atvpa of Amaravati dates form the second century 
B. C., just the time when the stvpa of Jaggayyapeta was also bnilt. 
But towards the middle of the second century A. D., the Htfq}a 
underwent considerable tmnsformation, a new encasement Avith 
carvings and decorations and a railing being erected round the 
old structure. These are the sculptures admired by PIuien-Tsiang, 
in the seventh century, some of which ai'o now exhibited in the 
British Museum and some Museums in India, and have b(»en 
discussed above. Under what king or kings was this restonition 
of the primitive sirf}X( done ? 

From the inscri])tions found on the slabs of the stfipa itself, 
we now know that the restoration works were carried f)ut untler 
three kings of the xVndhra Dynasty, riz, Sri PulumSvi, Sri 
Swamaka Sata and Sri Yajfia.^ These three kings are Pulomavi IV, 
Siva Skanda Satakarni and Yajha Sri fiatakarni, who according 
to Smith ruled successively/'* According to the Purtlntis^ there 
is another king <lill’erently called, after Pidomavi IV‘*, but he is 
given a short reign ; and the similarity of his name, Sivasri or 
Satakarni Sivasri, with that of his successor Sivaskandanfiga Sri 
as given in a Banavasi inscription, i-aisea the suspicion that the 
same king is twice mentioned in the Puranic lists under different 
names. In any case, the period during which the Amaravati cS/wy^r/. 
was restored and decorated was from Pulomavi IV down to Yajna 
Sri. This was precisely the period of Pahlava influence ov(*r the 
Andhra Kings. Pulomavi wjis twice defeated by Rudnidaman and , as 
a conseqence of these defeats, his kingdom Avas undoubtedly 
diminished and Pahlava settlements Avere established in these ncAV 
Kshatrapa possessions. Yajna Sri was the king Avho adojded the 
Kshatmpa type of coinage, which reveals a ncAV and utter defeat 
inflicted on him by tlie same enemies of his family. During this 
period of Pahlava influence in Southern India, there were evidently 
architects and stone-cutters Avho had either themselves been in the 
north-western l^ahlava kingdom, or learnt from their fathers the 
“ rules and patterns ” in force in that lyaH of the country. Hiesc^ 
men were apparently not only consulted by the king, but (perhai)s) 

1. Burgess, The Buddhut Stnpas of Amaravati^ PI). 5, Cl, 100 

2. Smith, E. BT. p. 232, chart. 

3. Of. Eapson. op, cit,, pp. Ixvi-lxvii. 

4. Biihler, The JRanamst Inscription of Haripuia-fkitalcamiy L A»t XIV, 
D. 334. 




Portrait of Simhuvishnu at Mahaballpuram 
( Adhivaraha temple) 
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actually employed in the decoration of the stupa ; and they carried 
out their commission so successfully that nearly two thousand 
years afterwards their work bears witness to the cunning of their 
hands and the secret of their origin. 

10— THE PALLAVA THRONE 

One of the carvings of the Adhivaraha temple of Mahabalipuram 
shows king Siihhavishnu seated on his throne. This throne, a very 
inten*sting piece of furniture, undoubtedly represents the Pallava 
throne. Elsewhere I have described it as a three-legged throne.^ 
Mr. Krishna Shastri was not sure whether the throne was 
su])ported by three or four legs, for, after mentioning its three 
legs, he prudently adds a sign of interrogation.^ As a matter 
of fact, only the front legs are seen, and seem to be artistic- 
ally carved in the shaj)(‘ of lions* legs, for which Krishna 
Sastri calls that throne “the Vallsi\Q.-si)uJitls(iua^\^ Yet, the 
ordinary Indian sitnhomna is not so called ])ecause its legs 
imitate the legs of a lion, but because its legs “ are made up of 
four small lions The height of any Cisaua is not much, only a 
few auguhis, sometimes four, sometimes eight or ten augulas. An 
augnla l)eing the measure of a tingevbreadth, is equivalent to three 
fourths of an inch.^ Hence an Omna ten angutas high will rise 
only six inches above the tloor. The height of a throne according 
to the Mdndsara varies, if we take into account all the dilferent kinds 
of thrones (existing in Ancient India, from t) ay'igulasio 23 augulas. 
Therefore, th(‘ highest possible Indian throne would be 16^ inches 
abov(‘ the tloor. 

We have a good representation of a throne in ancient India on 


1. lleras, Royal Portraits of Mahabalipuram^ Acta Orient alia^ XIII, p. 165. 

2. Krislma Sastri, Two Statues of Pallava Kings and Jive Inscriptions on a 
Rock Temple at Mahahalipuram, p. 2 (M. of A. S. of India, No. 26.) 

3. Ibid 

4. GopinathRao^ Elements of Hindu Iconography t 1, p. 21. These lions 
had to be represented standing on their hind legs, just as we see them 
carved on pillars of many Hindu temples. The famous throne of 
Vikramaditya was thus supported and surrounded by the thirty-two 
statuettes of maidens ; “the throne was mounted by putting the foot 
on the heads of these statuettes**. Edgertoii, Vikrama*s Adventures, 
I, p. 18. 

5. Gopinath Rao, Kings, Crowns and Thrones in Ancient and Mediaval India, 
The Modem Review, p. 159. 
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the coins of Samudragupta, of the Lyrist type. The king is seated 
on the throne, cross-legged, but one of his feet rests upon a stool. 
Now this stool is higher than half the height of the throne. This 
proves that the throne itself was very knv. 

If that is so, the throne of Siihhavishnu in the Mahabalipuram 
carving is not a throne according to the Indian canons. It is a high 
throne, as high as the log of a man from the knee dow'n to the foot, 
for 8imhavishnu is^ seated in the su/chdscoia fashion, resting his 
right foot upon the floor. To this circumstance the shape of the 
legs of the throne may be added, wdiich does not seem to ])(» much 
in according w ith Indian custom. What w^as the origin of this new 
type of royal throne introduced by the Pallavas in Houthern India ? 
Once more, the solution of this puzzle will bo found in the North 
Western territories of Hindustan. 

During my recent tour through Afghanistan, I accpiired tw^o 
coins of the Kushana king Hnvishka, w'hieh seem to contain th(‘ 
clue to this mystery.^ The king is seated on a throiu* resting his 
left elbow on a cushion placed on the throne itseif, wiiile his right 
foot is also placed on the throne a la neglige. The two specimens 
are extraordinarily different in their wwkinanship : No. 1, found 
at Begraiu in Kohistan, on the site of the ancient city of Kapisa, is 
a beautiful specimen, though naturally wT)rn out. The king’s ])ose 
is quite natural ; his broad shoulders strikingly contrast with 
the thinness of his waist. His tunic is distinctly seen falling 
from the right leg and forming into folds. One also notes that th(j 
right foot touches the ground. No. 2 shows very poor workman- 
ship It w’as accpiired in the* Kabul bazar. ’I’he figure of the king, 
though placed in the same i)Osition, has no shape' at all. The 
shoulders are of the same breadth as the wuisl. The* arms 
and legs appear like twisted sticks, and though he is sui)pos(Hl 
to lean on his left elbow there is apparently no cushion to lean on.” 
Yet, in spite of this extraordinary difference in worknuinshij), 
probably iiointing tw’o different mints, the throne does not vary 
at all. It is the throne of the same style as the throne' of the 
Mahabalipuram relief, though perhaps a little broader. But the 


1. Many MuseumB ijosse&s coins similar to these acquired by me in 
Afghanistan, but the specimens reproduced in the Catalogues are not 
clear enough. The Prince of Wales Museum in Bombay has two excellent 
specimens. The seat of the king is generally called a couch. 

2. The specimen illustrated in Whitehead, op, cit. pi. XIX, No. 182 is 
similar to No. 2. The illustration of this coin in this Catalogue is 
not properly placed. 
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legs, which are the n)ost characteristic feature of Simhavishnn’s 
throne, are absolutely of the same shape ; one cannot see the lion s 
paw at the end, but may easily guess it from the doubly bent shape 
of the leg. Moreover, this throne is not a low throne, as imagined 
by Indian artists. The height of the throne is such as to allow the 
king to be seated on it and rest his foot on the floor without having 
to bend his leg. Th(' Pallava throne, as rei)resented in the 
]Mahabali])ui*am carving, which is not according to Indian models, 
was then, a copy of the throne used by the Kings of the north- 
western territories of India. 

It may be objecbnl that, Huvishka having reigned in the north 
of India towards the close of the second century, that is, about one 
century altcT the expulsion of th(' Partbians from the country, the 
Pallavas could hardly have* imitated his throne when they carved 
one for th(*ir own king in the South, as they had newer met 
Huvishka. Here, we must remember what we have said previously, 
that tlu‘ Kushilnas, lacking in organised monarchical institutions, 
('asily accepted the institutions of the country they conciuered. 
1 he throne r(*presented on the coin of Huvishka is, undoubtedly, 
a (lre(*k throne. It was (‘vidently the throru‘ of Ilerinaios, the last 
Hre(‘k king of Kabul, who reignenj for some time together with 
Kujula Kadphises, as their joint inscriptions on coins cleaidy show.^ 
When, lat(T on, Kadphis(‘s reigned aUuie, ht^ continued using the 
same throne tliat, in turn, was used by his successors. But when 
these kings took possession of the* whole of Northern India, with 
their prover])ial eelecticisni, they adopted, with other things, also 
lh(‘ Indian throne. And thus it is that some coins of king Huvishka 
show him scpiatting on a low throne among cushions." 

At the time when Kujula Kadphises succeeded Ilerinaios in 
Kabul, the Parthians ^Y('re ruling in the valley of the Indus, with 
Jaxila as tlieir capital. It is well known how they were Ilellenized 
by the 

neighbourhood of Greek kings and through ruling over a 
country partly Hellenized : the Greek inscriptions and the deities 
engraved on their coins are a sufficient pi*oof of it. They also 
undoubtedly adopted the throne of the Greeks as well as their art 
'vith much else. Therefore, the throne of Simhavishiju is a 
reproduction of the Greek throne, which had already been used 
^>y the l^arthian kings of the Northern Punjab, 'riius tlu' beautiful 
carving of Mahabalipuram wonderfully confirms the Parthian origin 
of the Pallava family. 

1. Cf. Whitehead, op. cth, pi. XVII, No. 8. 

2. Cf. Whitehead, op. dt., pi. XIX, No. 194. 
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CONCLUSION 

In the course of this paper we have followed the steps of the 
Parthians, expelled from Northern India by the KnshSpas, down to 
the south and the neighbourhood of Andhrade^. The link 
between those l^ahlavas and the Pallavas that shortly after appeared 
in Andhrajiatha has b('en tmced not from the similarity between 
the two names ; but fi*om several other circumstances summarised 
below : 

1. The two ancestors of the Pallavas, Pallava and Kohkanika, 
of the Bahur Plates of Nvipatungavarman, seem to show th(‘ way 
by which the Pahlavas of the North Western Frontier finally 
appeared as Pallavas in Southern India. Palla\^ is Suvisaka, the 
Pahlava Governor of Saurashtra, and Kohkanika, one of his 
descendants who settled in Koiikan and finally moved towards 
the east. 

2. The first Parthian leader to be raised to royal dignity 
after the Parthian settlement in the South was VirakQrcha, 
who obtained this status by his marriage with a Nagil princess. 
His son defeated the last Andhra King Satyasena=Swami J§ri 
Chapda Sata. 

3. The Pallavas were regarded as racial enemies by the great 
f30uth Indian dynasties. 

4. The title Mnharajadhinija^ adopted by Sivaskandavarma = 
Kumaravishnu after the conquest of Kahchi, is a Parthian title. 

0 . The Pallavas were extremely eclectic just as the Parthians 
of Northern India. The very name Pallava is another jiroof of 
this Pahlava eclecticism and of their tendency to Indianization. 
The change of Pahlava into Pallava, far from being a mistake, was 
subordinated to a definite purpose. 

6. The Pallavas claim to be Brahmanas while the Brahmanas 
of the South recognized them only as Kshatriyas. 

7. The Pallava coins show tht^ smybols of the sun and the 
moon, fii’St introduced in their coinage by the rulers of Persia and 
also used by the Parthian mlers of Malwa and Baurashtra—the 
Kshatrapas. 

8. The Pallava Idnchmta is a bull, the same as the Iw^chcma 
of the Kshatrapas, which was inherited from the coins of the 
Parthian rulers of Northern India. 

9. The sculptures of Ami*avati and of other places in 
Andhradesa reveal the influence of the so-called Gandhara School ; 
a fact that is confirmed by IIuien-Tsiang, 
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10. The Pallava throne represented in the portrait of 
Siihhavishuu in the AdhivarSha temple at Mahabalipuram is of 
the Greek type used by the kinjjs of the north-western territories in 
the l)eginning of the Christian era. 

By showing the rahie of all these Parthian relics found after 
seventeen centuries among the scanty data i-eferring to the early 
I’allavas of South India, 1 have not propounded a new theory of 
my own. I have only tried to substantiate an old theory, to which 
1 was formerly opposed. The strength of these ten proofs cannot 
certainly be challenged if each proof is taken by itself; but their 
cumulative force is even greater. This extraordinary agi’eement 
among ilata of such different nature as the ropl title and the art of 
tlic country, the dynastic device and the throne, as well as the 
circmushince of their caste, cannot but point to the trath that lies 
behind all, that the Pallavas of Simth India aie descendants of the 
Parthians that had settled in Northern India during the lirst 
century B.C. 
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The rise of municipal government in Ahmedabad carries one 
back to the early history of the British occupation of the City, 
For our purpose, however, we need not enter far into it. It will 
suffice, for the sake of a starting-point, to note one interesting fact 
emerging from its pages. The fact is that the historic walls of the 
City were, however remotely or indirectly but undeniably, 
responsible for the inception of early municipal administration in 
Ahmedabad. 

It happened this way. The walls of Ahmedabad had suffered 
to no small extent from the vicissitudes of conquest the City 
experienced during the closing years of the eighteenth and the 
early yeara of the nineteenth century. When finally in 1817 the 
City passed into the hands of the East India Company and 
Mr. J, A. Dunlop, Collector at Kaira, went and took over formal 
possession of it on the 30th of November of that year from the 
official representative of the Gaikwar who held it till then, the 
walls were discovered by him to be in an extremely ruined 
condition. In Mr. Dunlop’s words, the walla with a circuit of 
nearly six miles “ had parts all around in complete ruin 

Now the value and importance of town walls in those days 
as a means of ))rotection of life and property in normal times, 
apart from their military utility, could not easily be gainsaid. 
At the moment of the transfer of Ahmedabad to the British their 
value and importance as such were particularly enhanced by the 
unfortunate circumstance that Mr. Dunlop had been unable, 
through shortage of men, to provide himself on his departure from 

i. Lector dated 2nd December 1817. from Mr. Dunlop to Mr. Chief 

Secretary Warden : Secret Dept. Diary, 303 of 1817, pp. 2643-48, 

VtcU also Mr. Dunlop’s Letter, dated 17th December 1817 : Revenue 

Cona, 7th January 1818, Revenue Dept Diary, 126 of 1818, pp. 33-45. 
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E^aira with an adequate force for police or military needs of the 
newly-ceded City.^ Nor was any reinforcement forthcoming 
from the quarters to which he addressed himself.^ Such an 
unforeseen juncture made him look to the City’s great girdle 
of masonry, which had protected it for centuries, to fulfil in some 
measure the purposes of troops and police which were not to be 
had in sufficient strength. But to serve those purposes efficiently 
the walls had of course to be put in a proper state of repair. 
Consequently, he made persevering eflCorts to interest the Bombay 
Government in a plan for the restoration of the City Walls. On 
two occasions surveys and reports were made and financial 
estimates submitted as directed by Government, but nothing 
tangible came of these®. The time appears to have been 
inopportune for ambitious undertakings like the one sponsored 
by Mr. Dunlop and Government declined to shoulder the financial 
responsibility the execution of the particular project would have 
entailed. 

The favourable moment came nearly a decade later when 
Government was free to turn to broad measures of general welfare. 
In July 1830 Mr. Dunlop (now Revenue Commissioner) revived the 
question of restoration of the town walls. It seems that 
previously he had sounded the leading men of the City and 
fortified himself with their acquiescence in the necessity of 
repairing the walls. The fact enabled him to place his proposals 
before Government in a form that invited willing attention. His 
main proposal related to the important problem of securing the 
requisite finances for the work contemplated. The scheme 
would have probably received short shrift if Government had been 
called upon to bear or participate in the pecuniary burden of it. 
So, avoiding that fatal rock on which many a brilliant project 
foundered in the days of John Company, Mr. Dunlop made for a 
safe and simple principle of fiscal policy which could commend 
itself to a stinting Government. 

The principle was that a public work of the kind recommended 
by him should be paid for by the citizens themselves who were to 
benefit by it. Mr. Dunlop suggested, in accordance with their 
wish, the enhancement of the town duties levied on certain 

1. Mr. Dunlop’s letter dated 2nd December 1817 : Secret Dept. Diary, 
303 of 1817, pp. 2543-48. 

2. Minutes, 12th December 1817: Secret Dept. Diary, 303 of 1817, 
pp. 2553-54. 

3. Vide Proceedings, Revenue Dept Diaries, 127 of 1818, pp. 1376-89 ; 
128 of 1818, pp. 1814-19 ; and 2006-08 ; 129 of 1818, pp. 2397-99 ; 
and Public Dept Diar^, 433 of 1819, pp. 1849-60 and 1896-98. 
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important commodities to an extent sufficient to yield twenty or 
thirty thousand Rupees per annum. He calculated that by that 
means an annual fund could be formed “ sufficient to accomplish 
the work in the course of a few years **. The management of the 
fund so raised and the execution of the work as well were to be 
entrusted to a mixed Committee of Government servants and the 
leading men of the two principal communities in the City. It 
may not be uninteresting to note in passing that the proposal of 
placing the work in charge of a committee subject to remote 
supervision by Government instead of in sole charge of the latter 
emanated from Mr. Dunlop’s notion — no doubt a well-founded 
one — ^that “ the people seemed unanimous in thinking our mode of 
conducting public works most expensive”^. 

There could not be any great difficulty in the formation of a 
Committee as suggested and, in fact, a Committee was soon 
appointed on the 22nd of April 1831.^ This was the famous Town 
Wall Fund Committee from which the present Ahmedabad 
Municipality claims to derive its commencement. But the 
proposed increase of town duties did present an important difficulty 
at the very outset. Luckily, it was of a technical nature, capable 
of being overcome by a resort to the large armoury of Govern- 
ment’s legislative powers. The question that arose was whether 
the levy of additional town duties would require a new enactment 
and further, granting the necessity of a new enactment, whether 
that would again require the sanction of the Home Authorities 
(the Court of Directors) to render it operative. It was decided, 
however, in consultation with the Advocate-General, that, as it 
was not proposed to exceed the maximum duties authorised by 
the Customs Regulation extant at the time, it was competent to 
Government to pass and put in force a new enactment raising the 
town duties in Ahmedabad without the previous sanction of the 
Directors in England.” A little after, a scheme for the levy of the 
requisite duties was decided on with the active aid of the Collector 
of Customs, Gujarat, and embodied in a draft enactment.* That 

1. Extract of Letter from Mr. Dunlop, dated 20th July 1830: General 
Dept. Compilation, 245A of 1831-42, pp. 116-19. 

2. Letter No. 1104 dated 22nd April 1831 to the Ag. Judge of 
Ahmedabad and others: General Dept. Compilation, 4/223 of 1831, 
p. 70. 

3. Vide Extract from Secretary's Memorandum, dated 28th October 
1830: Revenue Dept., 12/293 of 1830, p. 198; and Proceedings, 
General Dept. Compilation, 245A of 1831-42, pp. 123, 127-28, 131-32, 
135-36. 

4. Vide Proceedings, General Dept. Compilation, 245A of 1831-42, 
pp. 139-79. 
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draft enactment, after undergoing certain modifications in its 
language at the hands of the Sndder Dewanny Adawlut or the 
Company’s Supreme Civil Court in Bombay^, was passed as 
Regulation XII of 1831 on the 6th of July of that year‘^. It 
was styled appropriately enough “A Regulation for providing 
funds for the repair of the City Walls of Ahmedabad.” 

The title no less than the actual provisions were clearly 
indicative of the scope and purpose of the Regulation. To begin 
with, the Regulation authorised the creation of a fund by levy of 
fixed import and export town duties, in addition to those which 
already existed, on particular commodities scheduled therein. 
Though the sum to be raised was about Rs. 30,000 per annum, yet 
the commodities subjected to taxation for the purpose were not a 
few in number. Thus an import town duty was levied on 
groceries and spices of all sorts (which came to 223 articles), sugar 
and sugar candy, molasses, cotton cloths, tutenague and ivory at 
the rate of one per cent; on silk raw at the rate of one and half per 
cent; and on ghee at that of two and half per cent. Again, a 
uniform export duty of half per cent, was imposed on cloth 
cotton, silk, silk and thread, and “Gurbh soot”. But it is 
noteworthy that the levy of those duties was not intended to be 
permanent, at least not to the extent originally specified. For, 
it was clearly provided that when the outlay for general repairs, 
including charges intermediately incurred, had been recovered, 
the export duty mentioned above was to cease, and so much only 
of the import duty was to be retained as might be considered 
sufficient by Government “to defray the Expense of keeping the 
City Walls in good condition”. There were also other provisions 
of minor importance regarding the mode of collecting the duties 
and keeping accounts thereof, which need not be reproduced in 
detail here. 

Proceeding from the Regulation to the Town Wall Fund 
Committee which was designed to carry it into effect, it may be 
mentioned that it was a small but mixed body of Government 
servants and leading citizens appointed by Government. The 
purely official side of the Committee was represented by the Judge 
and the Principal Collector of Ahmedabad and the Collector 
of Sea Customs in Gujarat. On the other hand, an element of 
quasi-popular representation was introduced by the inclusion of 

1. Letter, No. 129, dated 19tli May 1831 from the Bombay Sadder 

Dewaimy Adawlut to Secretary to Government : Ibid., pp. 185-86. 

2. Minute, 6th July : Judicial Dept, 26/240 of 1831, p. 118. 
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the Kazi^ and the Nuggershet^ (city-chief or alderman) of the 
City. The duties of the Committee were those of control and 
management of the Town Wall Fund and of general superin- 
tendence over the contractors who were to be employed by it for 
making the repairs. In the latter part of its duties it was 
assisted by the Government Inspecting Engineer in Gujarat who 
was directed to act as inspector of the work “ in order that 
no impositions may be practised by the contractors using inferior 
materials or making defective work^”. 

The Committee presumably lost no time in setting to work 
and by October 1831 had concluded contracts with two persons of 
the name of Jaitah Kussulji and Moolji Girdhur for repairing a 
portion of the town wall. The portion first taken in hand and 
in respect of which the contract was given to Jaitah Kussulji 
for a sum of Rs. 31,672 (the work to be completed within one 
year) was that extending, from Khanpoor Gate to Delhi Gate, 
including Shahpoor Gate; while Moolji Girdhur was entrusted 
with the repairs of Astoria Gate for a modest consideration of 
Rs. 1,375 coupled with a stipulation requiring him to complete 
the work in four months^. 

Later on, however, it was found necessary to dispense with 
the method of employing contractors and from May 1833 the 
work was carried on under the immediate management of the 
Committee itself, assisted as before by the Inspecting Engineer®. 

1. He was the hereditary Kazi of Ahmedahad, whoso family had held 
that office for about 400 years dating from the Mahomedan times. 
Several members of the family rendered yeoman service to the East 
India Company. The Kazi himself was Law Officer of the Ahmedahad 
Adawlut for 22 years and resigned his post on account of physical 
infirmity to be succeeded by his son, Mahomed Hoosscin Oodeen Kazi. 
His brother, Goolam Kuza, was made Fouzdar of the City by 
Mr. Dunlop in 1817 on the accession of the British and in that capacity 
served the Company for 27 years, contributing much to the 
maintenance of peace and order during the trying days of the 
beginning of the new regime. An uncle of his, Nawab Sadrul Huk 
Khan, was Fouzdar of Murshidabad in Bengal in the time of 
Hastings.... Mahomed Hoossein Oodeen^s Petition to Sir George 
Arthur, Governor of Bombay, without date ; Revenue Cons., No. 27, 
Revenue Dept., 196 of 1845, pp. 203-06, 

2. The Nuggershet was Seth Hemabhai Vakhatchand. 

3. Vide Letter No. 1104 dated 22nd April 1831 from Govt, to Ag. Judge 
of Ahmedahad & ors. 

4. Letter from Committee to Secy. Bax, dated 17th October 1831 ; 
General Dept., 4/223 of 1831, pp. 80-81. 

6. Vide Letter, dated 2nd May 1833, from Committee to Secy. Bax and 
Proceedings thereon : General Dept., 3/274 of 1833, pp. 165-69. 
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Bit by bit the Committee proceeded with its work the 
completion of which took well-nigh a decade. The task was an 
useful but uneventful one and it must be admitted the Committee’s 
activities during this period can form no arresting chronicle. It 
was not till 1840 that there was foreshadow^ed the change which 
was to liberate its resources for a wider field of activity. 

The change consisted in an augmentation of the Committee’s 
functions which gave it the true colour and complexion of a 
municipal institution. It came about in the following manner. 

On the 31st of October 1842 the Committee reported to 
Government the completion of the task assigned to it^. But, some 
time prior to that date, and in anticipation of the event, a proposal 
had been advanced by Mr. Giberne, Acting Judicial Commissioner 
for Gujarat and the Conkan, that thesiirplus of the Town Wall Fund, 
after deducting the recurring charges for maintaining the City 
Walls in good and proper condition, should be utilised for con- 
ferring on the City of Ahmedabad certain municipal amenities of 
which it stood in serious need. Of those the two particularly 
stressed at the time were the supply of water to the City and the 
watering of the princii)al thoroughfares to allay the dust for which 
Ahmedabad has earned a name in history'*^. Official opinion endorsed 
Mr. Giberne’s proposal for the diversion of the Town Wall 
Fund to municipal purposes^. In particular, the Collector of 
Ahmedabad, Sir R. K. Arbuthnot, appears to have attached great 
importance to Mr. Giberne’s suggestions for the improvement of 
the condition of the roads, and he requested the sanction of 
Government to the expenditure (from the g(‘neral revenues, if the 
constitution of the Town Wall Fund did not i)ermit of it) of a sum 
of Us. 1,000, being the estimated initial ex])ense of i)rocuring 
water carts, as well as of Rs. .300 per mensem for maintaining 
an estaldishmenb of men and bullocks^. 

But the main difficulty was that Regulation XII of 183)1 was 
too restrictive in its wording, scope and intent to permit of an 
alienation of the Fund to any other object than the one originally 

1. Letter, dated 31st October 1842, from Committee to Secy. Morris : 

General Dept. Compilation, 12/637 of 1842, pp. 241-42. 

2. VyU Extract paras 50 and 51 of ^Ir. Qil^ernc’s Report dated 18tb 

February 1840 and Covt.J Proceedings thereon : General Dept. 

Compilation, 245 A of 1831-42. 

3. Letter, dated 4th March 1841, from Revenue Commissioner to Secy. 

Reid, with accompaniments dated 9th and 24th February 1841, Dud. 

4. Letter/ No. 1/ dated 14th January 1841 from Sir R. K. Arbuthnot to 

Secy. Morris : Ibid. 
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prescribed by it. Moreover, as we have already noted, it required 
the major portion of the duties levied under it to be done away 
with on the completion of the repairs to the town walls. That 
legal impediment could only be overcome by a new enactment 
which the Bombay Government was not competent to pass after 
the centralisation of legislative authority in the hands of the 
Government of India under the Charter Act of 18^53^. Legislative 
authority and legislative sanctions now proceeded from the high 
gods of oflicialdom at Calcutta. So the Bombay Government adopt- 
ed the safe and obvious step of submitting the question to the 
Government of India and requesting it on 26th April 1841 to decide 
whether it would prefer to pass an act “ legalizing the Expenditure 
of the surplus of the Town Wall Funds on the roads etc. or, 
pending a solution of the general question of retention or 
a])rogation of all Town Duties which was at the time under the 
consideration of the Government of India, to sanction the outlay 
sugge.sted by the Collector of Ahinedabad for watering the roads 
of the City^. 

The Government of India gave no clear-cut decision on the 
immediate issue submitted to it. It contented itself with offering 
suggestions. It did not consider a legislative enactment necessary. 
Instead it suggested, and it was a fair and fruitful suggestion, that 
the question should be settled with reference to the wishes of the 
inhabitants with w^hose assent and ])rivity the Towm Wall Fund 
had been originally brought into existence. It also suggested the 
abolition of the export duty in the spirit of Section 3 of Regulation 
XII of 1831'\ The latter suggestion does not appear to have 
commanded as much attention as the former on the part of the 
Bombay Government which directed its local officers in Alimedabad 
to ascertain the wishes of the inhabitants on the subject*. This 
took some time as the pcoi)le were reluctant to express themselves 

1. The Qoveriiiuent of India Act, 1833 (3 and 4 Will. 4, c, 85) Sec. 59 ; 

“ Provided that no governor or governor in council shall have 

the power of making or suspending any regulations or laws in any 
case whatsoever, unless in cases of urgent necessity (the burthen 
of the proof whereof shall be on such governor or governor in council), 
and then only until the decision of the govern or*general of India in 
council shall he signified thereon.’* 

2. Letter/ No. 1374/ dated 2Gth April 1841 from Bombay to Govt, of 
India; General Dept. Compilation, 245A of 1831-42. 

3. Letter/ No. 174/ dated 18th October 1841 from Govt, of India to 
Bombay: Ibid. 

4. Letter/ No. 3568/ dated 25tli November 1841 to the Revenue Com- 
missioner ; Ibid. 
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in the matter in the absence of their Nuggershet who was then 
temporarily away from Ahmedabad. After his return the leading 
citizens who were consulted laid down, in a yadi or memor- 
andum dated 14th June 1842^, what seems to have been the 
common desiderata with reference to the subject brought under 
their consideration. 

The document just mentioned, brief and business-like as it is, is 
interesting and deserves a word to itself. It not only expresses, from 
the orthodox popular point of view, the municipal needs of the 
City in those days, but evinces that shrewd eye for economy of 
ways and means which is the hall-mark of a very influential section 
of the Hindu community of Ahmedabad. It appears from the 
memorandum that the representatives of the people, or at least 
those considered as such, were not averse to the continuation of 
the Town Wall duties for certain municipal and charitable works. 
Those works as specified by them were : (1) the construction of a 

reservoir for the supply of water to the City from the river; 
(2) the building of a Dhurumsala, and (1)) a Grain ^Market ; and 
(4) removal of the filth collected in the vicinity of tlie gates. With 
respect to the rate and extent of levy, they suggested that, after 
the completion of those works, the import duty on ghee, goor 
( molasses ) and tamarind might be abolished and the import and 
export duties on the rest of the articles reduced by six annas in the 
Rupee or by such amount as would leave an income sufficient to 
meet the charges on account of certain objects for which they 
desired permanent provision to he made, vi;:, for (1) keeping in 
repair the Town Walls and the reservoir, Dhurumsala and Grain 
Market above alluded to ; (2) watering the principal roads ; 
(^0 maintaining establishment for drawing water for the reservoir ; 
and (4) creating an endowment for feeding the poor. 

All those suggestions or proposals, except the last relating to 
endowment for feeding the poor, gained the approval of the Bombay 
Government which was prepared to embody them in an enactment 
intended to alter or replace Regulation XII of 18dl." But it is 
doubtful whether the contemplated enactment reached even th(^ 
stage of a preliminary draft, for certain extraneous events to be 
noted presently seem to have liad the effect of keeping in abeyance 
the proceedings of Government on the subject. 

1. Letter /No. 1018 /dated 15th July 1842 from Revenue Commissioner to 

Chief Secy. Reid, with Letter No. dated 2l8t June 1842 from Ag. 

Collector Fawcett to Revenue Commissioner and Yadi enclosed : Ibid. 

2. Vide General Dept. Procedings /No. 3024 of 1842/ and Resolution 

dated 30th August 1842 ; General Dept. (Compilation, 245 A of 1831-42. 
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At least, no such draft of the proposed Act is, so far as the present 
writer knows, traceable among the official records. 

The reason was, as already hinted, that at that point the birth- 
throes of a general municipal policy embracing the entire British 
India of tlie time overshadowed municipal questions of minor, 
local importance such as the one which arose in Ahmedabad. The 
question of a general municipal policy was first broached by the 
Government of India in 1836 wffien the Town Wall Fund Com- 
mittee seems to have been absorbed in no more ambitious 
achievement than the restoration of the town walls. On the 30th 
of May of that year the Government of India wrote to the Bombay 
Government : The attention of the Supreme Government has 

recently been ^attracted to the question of providing means for 
carrying into effect such municipal improvements as may be 
necessary or desirable foi‘ the security or comfort of the numerous 
opulent and populous towns throughout India. It has occurred to 
llis Lordsliip in Council, that as the town duties have now been 
given up within the Presidency of Fort William in Bengal, the 
inhabitants of the large towns may fairly be called upon to 
contribute to defraying the expense of such improvements as are 
reciuired for th(‘ir owui convenience ; and that within the 
Presidencies of Fort St. George and Bombay (w^here the towm 
duties have not yet been given up) it may be proper that a portion 
of that imi)ost may be reserved, when the boon that has lately 
been granted to tlie towns of the Presidency of Fort William in 
Bengal maybe extended to those of Fort St. George and Bombay’'. 
And the Bombay Government w^as asked to collect information on 
certain salient points and to submit a general scheme of municipal 
taxation on the basis of il.‘ 

It w^as the question of a suitable form of municipal taxation 
lor the Bombay LTesidency wdiicli occupied a central place in the 
investigations and discussions that followed. It may appear from 
the above quotation that the Government of India, wffiilst desirous 
of abolition of the town duties, was not averse to the levy 
or reservation of a })ortioii of those duties for municipal purposes 
exclusively ; but that w^as not so, as it took care to explain 
later on.“ So, when the Bombay Government, after prolonged 
enquiries, submitted on 22nd Juno 1840 a scheme in the shape of 

1. Letter /No. 42 /dated 30tli ]\Iay 1836 from Government of India to 
Bombay : Judicial Dept., 32/476 of 1838, pp. 1-2. 

2. Letter / No. 91 / dated 5th March 1838 from Government oi India to 
Bombay : Revenue Gone. No. 14, Revenue Dept., 93 of 1838, pp. 
237-42. 

7 
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a draft act providing for the abolition of the existing town duties 
and for their re -imposition for municipal purposes on a modified 
system calculated to remove the odious and oppressive character 
of the one prevalent,^ the Government of India turned down the 
scheme, deeming the total abolition of the town duties and allied 
taxes essential for the relief of the people and remarking that “ in 
no modified shai)o can these imposts be established without 
leaving a permanent load on industry and production, such as 
extreme financial pressure only could justify”. At the same time, 
in order to compensate for the deficiency in revenue that was 
certain to be caused by the proi)Osed abolition of the obnoxious 
taxes, the Supreme Government offered to rais(‘ by a legislative 
enactment tlie excise duty on salt from the prevalent rate of eight 
annas to twelve annas per Indian maund." As regards taxation 
for municipal purposes, the Supreme Government suggested the 
levy of a house- tax assessed tm rents, and the suggestion was 
])erhaps a natural one in view of the fact that a short lime 
previously it had passed Act X of LS42, legalising this form of 
taxation for carrying out municii)al improvements in tht' towns 
of the Bengal Presidency. 

This led to further inquiries and investigations on tin* ])arl of 
the Bombay Government, which wanted to ha\'e a cU'aror vic‘w of 
the practical applicability of the several suggestions of the 
Government of India to the* local conditions of the various parts of 
the Presidency.'^ On broad principles very little difference of 
opinion, if any, was }>erceptible betw^'en the two (iov(TnmentS. 
Bombay was at one with Calcutta on the necessity of abcjlishing 
the multifai’ious, o])pressive cesses and taxes on trad('s and pro- 
fessions and of substituting in their stead a unirorm tax like tie* 
salt tax. It was also in agreement on the (piestion of making 
some legislative jirovision for enabling revenue to be raised for 
municipal jmrposes and even the idea of a house*- tax for those 
purposes was not unaece]>tahle to it. In a word, there was little 
or no disagreement in respect of the substance or extent of the 
reforms eontemi dated. There was a difference of emphasis rather 
than of views lietween the two GoveTnmeiits. What the Bombay 

1. Letter /No. 2054 /dated 22nd June 1H40, with accompaniments, from 
jfoinhay to Government of India : Jtevenue Cons. No. 2G, Jtevenue 
Dept., 133 of 1840,, ]jp. 203-05. 

2. Letter /No. 15 /dated 8th March 1843 from Government of India to 
Bombay : Revenue Dept, 103 of 1843, pp. 131-30. 

3. Minute, dated 9th May 1843 : Revenue C ’on. s. No. 19, Revenue 
Dept., 103 of 1843, pp. 139-42. 



JOURNAL OP THB UNIVERSITY OP BOMBAY, VOL. IV. PART 4 51 


Govorninent laid particular emphasis on was the mode of cai-ryin^ 
into oBect the reforms in question and the adaptability of the 
general measures founded on those principles to the actual 
condition of the people, which varied with dilfercnt parts of flu* 
rresidency. As regards tlie former, the Bombay Govcrnineni 
wanted simultaneous legislation respecting the abrogation of the 
injurious taxes and substitution of the enhanced salt tax on the one 
band and the creation of a source or sources of municipal 
revenu(‘ on the otlier. It desired both those measures to be 
treated as parts of one great act of reform to be carried out 
at on(‘ and the same time. As regards the latter, tlie Bombay 
(roverninent came to the conclusion that one uniEorm method of 
municipal taxation, whatever its theoretical advantages, was not 
suita])](^ to the Presidency. Its views ultimately crystallised in 
two dnift acts, one of which provided for the abolition of the town 
and similar other duties and enliancemeni of the salt excise duly 
and the other embodied a scheme for ])ringing into existence 
inunicij)al i) 0 (iies whcTevor necessary. These were forwarded to 
the Supreme fiovernment on (Uh August 1844 with a request to 
give th(‘m legislative elfect simultaneously after due considerationh 
But it is doubtful whether the communication of the Bombay 
Government on tlie subject received attention at the moment", 
riie Government of India, wishing pei*ha ])9 to delay no longer 
what it considered an iini)ortant measure of hnanee, passed Act XVI 
<d 1S44 on tlu' ojtL of July of that year (without intimation to the 
llomhay Government) whereby the tax on salt within th(' lionibay 
Presidency was increased to one Itupee per Indian maund from 
the 1st ol Se]»t(‘inl)er'’, though it may lie wortli mention at the 
Kame liim* that it was sliortly afterwards rc^duced to 1:2 annas at the 
histaiic(‘ of the Gourt of Directors. The enactment in question, in 
buposing additional taxation without eorresp(»n(ling reli(d from 
other iiiijKists and levies which it was originally intended to 
i‘ei)lace, came like the proverbial cart before the horse with truly 
nnfortuiiate conseqmuices.'* It caused in many parts of the 
Presidency a great deal of unrest which took a particularly serious 

1- Letter/No. 2r)S3/dated (Itli August 3844 from r>oia])ay to (m^ t. of 
India; Revenue (\)ns. No. 2S, Revenue Dept, 135 of 1844, pp. 21-42. 

2. better /No. 62 /dated I4tli September 1814 from Govt, of Indi.i to 
Bombay : Revenue Cons. No. 38, llovenue Dept., 13.". of 1844, pp. 
127-29. 

3. Vide minute, 16th August 1844. 

1 or an explanation of the precipitancy with which tiie Act was passed, 
uh Letter /No. 71/ dated 19th October 1844 (paras 4-6) from Govt, of 
ndia to Bombay ; Revenue Cons. No. 48, Ibid., pp. 211-50. 
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turn in Surat, whore riots broke out. As a palliative to 
the muddle created by the Salt Act, the Bombay Government 
provisionally^ suspended, pending a reference to Calcutta, the 
collection of town duties and kindred taxes by a proclamation of 
7th September 1844 which contained however an exception in 
favour of those taxes which were strictly appropriated to 
municipal purposes'. The local Government was thus mindful 
of the interests of such incipient municipal organisations as 
happened to exist. But the Supreme Government, on the other 
hand, came very near terminating their existence, for it seems to 
have been stampeded by reports of the situation that had arisen 
out of the promulgation of the Salt Act into suddenly passing Act 
XIX of 1844 which did away, at a stroke and without excei)tion or 
qualification save one, with all town duties and taxes on trades and 
professions in the Bombay Presidency. It was as terse in the 
announcement of its purport as it was sweeping in its effect ; for 
it ran : “ It is hereby enacted, that from the 1st day of October 

1844, all Town Duties, Kusub Veeras, Mohturfas, Ballootee Taxes 
and Cesses of every kind on Trades or Professions under 
whatsoever name levied within the Presidency of Bombay, and not 
forming a part of the Land Eevenue, shall be abolished”". It 
brought about, among other things, the automatic repeal of 
Regulation XII of 1831. 

These proceedings furnish no flattering commentary on the 
insight or imagination either of the Government of Bombay or of 
the Government of India. For one, their measures failed to carry 
the people with them, because thi* authors of those measures 
carried their heads too high to gauge the popular feelings 
aright. But, as rulers arc slow to blame themselves, the 
failure to evoke any enthusiastic response from the people 
w^as construed as indifference or apathy on the part of the 
latter to municipal improvements. The indifference or apathy 
tow’^ards the measures of Government was no doubt there 
and figured conspicuously in official reports'^; but the real reason 
for it appears to h ave been different from what Government or its 

1. Revenue Dept., 135 of 1844, p. 49. 

2. Ibid., p. 131. 

3. Vide, for example, Letter / No. 535 / dated 9th April, 1842, from the 
Revenue CommisBioner, W. Simeon, to Secy. Morris, summarising the 
views of the Collectors of the various districts on the draft municipal act 
forwarded by the Govt, of India to the Bombay Govt, on 2nd 
August 1841 and subsequently passed as Bengal Act X of 1842. The 
Collector of Ahmedabad alone welcomed the proposed legislation. 
General Dept., 2/627 of 1842, pp. 159-64. 
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officers conceived it to be. The particular trait owed its existence 
to a circumstance for which Government itself was in a great 
degree responsible. While professing, undoubtedly sincerely, to 
do something towards the amelioration of the material lot of th(‘ 
dwellers in towns and cities, it was apparent beyond question that 
the one overwhelming anxiety of Government at the same time was 
that the people should i)ay or be made to pay to the jne for 
whatever of amenity or comfort they might be able to secure 
through its instrumentality. It is in consequence not difficult to 
understand why measures which threatened to add to, or at best 
make some substitution for, the admittedly heavy load of taxation 
should have led to no sympathetic popular response or, if at all, to 
a sporadic angry response, however much these might be glossed 
over with the api)earance of being intended for the people’s 
welfare. Ahmedabad, for instance, felt itself constrained to 
forward a ])rotest on the occasion of the i)ublication of the Bombay 
Government’s draft act in 1844 for raising revenue for municipal 
purposes.^ The oft-noted indilTerenco or apathy of the people 
was mostly the result of superficial observation which found it 
easy to blame the <iuarter where it w^as known protest was 
generally mute. 

The antagonism of popular sentiment to Government’s 
methods and measures, which mostly exhibited itself as a passive 
indifference to them, gc)es far to account for the poor results of 
some of the best-intentioned plans of the authorities. The hasty 
legislation of the Government of India referred to above is an 
illustration in point. Whatever the importance or effect of the 
twin statutes. Acts XVI and XIX of 1844, as purely revenue 
measures, they appear a piece of legislative futility in their 
intended bearing on the municipal questions of the day. And not 
only were they a mere failure as such, but a failure with definitely 
deleterious consequences. 

In the first place. Act XVI of 1844, in consequence of the 
excitements and disturbances that followed in its wake, seems to 
have caused the Government of India to recoil from undertaking 
municipal legislation for Bombay, as it would have involved the 
imposition of some tax or the other. The question of municipal 
improvement in Bombay was left alone for a time. 

1. Petition to the Governor in Council, dated 2r)th September 1844 : 
Revenue Dept., 132/1089 of 1844, pj). 129-34. Vide remarks thereon 
in Revenue Commissioner’s and Ahmedabad Collector’s Letters No. 1297 
dated 2i:nd October 1844 and No. 126 dated 2nd October 1844 : Ibid., 
pp. 123-25 and 127-28. 
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In the second place, Act XIX of 1844, by its indiscriminate 
abolition of all town duties etc., cut off or threatened to cut off' the 
already existing means of such feeble municipal improvements as 
were carried on in Ahmedubad, Gogo, Dhollera, Solapur and Xasik 
with the aid of certain portions of those levies which were reserved 
for municipal purposes. For one, we have seen that Act XIX of 
1844 repealed Regulation XII of 18.‘U under the aegis of which 
the Town Wall Fund Committee had been abk‘ to obtain the 
sinews of muni(‘ipal administration. To complete the stagnation, 
a further bar was put up in the shai)e of the opinion of the 
Government of India, communicated to the Bombay Government 
on the passing of Act XIX of 1<S44, that municipal charges should 
not be disbursed out of the general revenues of the state. 
Acting on that opinion, the Bombay Government adopted a 
resolution to afford “ no assistance for the improvement of the 
towns under this Presidency, unless the inhabitants themselves 
come forward with reasonable contributions Thus not only was 
general municipal legislation delayed, but whatever of local means 
of municipal administration existed was swept away by “ the 
stream of general abolition 

The Bombay Government, however, managed to rescue certain 
municipal funds which were of respectably long standing by 
persistently representing to the Government of India the useful 
purposes they served and the consequent necessity of maintaining 
them^. Among those thus rescued was tho Ahiuedabad ^Fown 
Wall Fund. Pending a reference to Calcutta in regard to it, the 
Local Government issued on 19th November 1844 instructions to 
the local olBcers to the effect that the tax might continue to be 
collected as before, if it was paid voluntarily “ without disy>ute ”, 
distinctly forbidding at the same time the use of any compulsion 
for recovering it". 

1 Vide Letters/ Nos. 3364 and 3645 /dated 2iid October and iHtli October 
1844 respectively from Bombay to Government of India : Keveiiue 
Department, 135 of 1844, pp. 110-30 and 141-44. Letter / No. 78 / 
dated 26th October 18t4 in reply from Government of India to 
Bombay : Ibid., pp. 181-82. 

2. Letter/No. 1146/dated 21st October 1844 from Collr. of Continental 
Customs and Excise to Secy. Townsend : Bevenue Dept., 135 of J844, 
pp. 155-56. Govt.^s Reply dated lOtli November 1844 Na 4045 : Ibid 
pp. 159-60. For a neat summary of the wliole proceedings and 
correspondence of the Bombay Govt, npto November 1844, on the 
subject of town duties and municipal funds vide Revenue Dept , 135 of 
1844, pp. 253-324. 
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Thus the Town Wall Fund was saved, but it no longer stood 
on its old footing. Stripi)ed of legislative sanction, it became a 
voluntary contribution rather than an authentic or legally enforce- 
able tax. In view of this it is notable that it continued to be 
levied and jiaid and enabled the Town Wall Fund Committee to 
look after the municipal needs of the City for the next fourteen 
years or so. During the period from 1842 to 1858 the Committee 
conimcnced or carried out important municipal works, such as 
ihe city water-supply, the maintenance and lighting of roads, 
and scavenging and sanitary arrangements. In the troubled 
days of 1857-58 it was called upon to maintain, which it did, 
an auxiliary force of 400 Reebundies or Watchmen for the 
protection of the Cityh In this it may be s.aid to have anticipated 
to some extent liombay Act 1 of 1871, which later on obliged the 
municipalities to contribute towards the maintenance of the police 
em])loyed in towns and suburl)S. 

It is howcvfT necessary to siat(‘ here in order to prevent any 
misa]>prehension that the system of town w’all duties did not 
remain unclianged throughout the existence of the Committee. 
The duties seem to have undergone revision on more than one 
occasion. But a substantial reform was introduced as late as 
August 1851. The necessity for it was made only too i>laiii by the 
abuses that had crept in. It was noticed that at least one- 
third of the amount of the collections was lost through collusion 
on the part of the sul)ordinate agents who were badly paid and 
inadeipiately snpervised. Further, large annual remissions were 
granted to the Nuggiirshet and other intiuential men whose 
opulence could have easily home their quota of the burden”. It 
was also admitted that the incidence and the method of taxation 
had proved to be h(*avy and vexatious’’. Accordingly, as a measure 
t)f relief, the duties on 217 out of the 22^1 ai tides on grocery, 
spices, etc. were totally abolished and the duty of one per cent, 
retained on tlie remaining six aidicles. IMoreover, a fee of one 
per cent, was agreed to be lovie<l on the taritf price of imported 
cotton yarn and two rupees on every chest and three rupees on 
every cask of cochineal imported into the City. Silk and ghee 
continued to be taxed at the rate of one and a half and 
two and a half per cent, respectively. Lastly, the rate of tluty 

1. Proceedings, General Dept, Cl of 1857, pp. 323-39 and 57 of 1858, 
pp. 111-27. 

2. Vide Extract para 12 from Letter from the Collector of Ahinedabad, 
dated 18th April 1850 : (General Dept, 62 of 1850, pp. 377-78. 

Vide Minutes: Ibid., p. 380. 
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on jagree or molasses was altered from one per cent, to one 
anna per jar or pot and half a rnpee per cart load, and the method 
of collecting it was modified so as to obviate the harrassment and 
annoyance to importers caused by the former practice of taxing 
the article at the Custom House where it was first carried to 
be weighed and valued\ The reforms were introduced without 
the formal sanction of Government, as such sanction could not 
be legally given“. 

We come now to a period which marks, so to speak, a new 
era in the municipal history of Ahmedabad. At this period the 
Committee, from being a body with a narrow and none too well 
defined constitution, w^as merged in w’hat may be called the 
prototype of a municipality on modern lines. It was no longer to 
be a loose municipal organisation primarily indebted for its 
existence to popular initiative favoured and backed by th(‘ 
authority of Government, but one w’hich was a product of Govern- 
ment’s legislative efforts for the creation of a municipal system in 
the country and owning a more sharply defined allegiance to the 
authority which created it. 

The year 1858 witnessed the end of the Town Wall Fund 
Committee and the substitution of a “ municipal commission ” with 
well-defined constitution and powers. The municii)al commission 
in question was established by virtue of Act XXVI of 1850, 
passed by the Government of India on 21 st June 1850 and styled 
“an Act to enable improvements to be made in Towns”. The 
circumstances under which the Act came to be })assed may be 
briefly touched upon here. 

We have mentioned how the hasty measures of 1844 were 
followed by a brief interval of stagnation as regards Government’s 
activities in respect of municipal legislation. But towards the 
end of 1848 the necessity for such legislation was convincingly 
brought home to the Bombay Government by the spontaneous 
outburst of municipal activity witnessed in tlie Belgauin 
Collectorate, under the encouragement and guidance of 

1. Letter/Ko. 17 /dated 28tli July 1851 from the Ahmedabad T. W. F. 
Committee to Secy. Lumsden : (leneral Dej)t., IG of 1851, pp. 9-11. 

2. Letter /No. 3431 / dated 2Gth August 1851 from Government to the 
President, T. W. F. Committee : General Dept., 1C of 1851, p. 13. 
It does not therefore appear to he quite correct to say as Pratt does at 
p. 18 of his “Memorandum on Municipal conservancy in the Districts 
of the Bombay Presidency, Sind and Sattara” (edn. 1 85G) that “a 
further revision of the original system of taxation was authorised by 
Government in August 1851,” 
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Mr. J. D. Inverarity, the Collector. “ These proceedings ”, to quote 
an official report, “ afforded such satisfactory evidence of the will- 
ingness and ability of the people, under judicious direction and 
assistance, to undertake and carry out local improvements 
within their own districts, that it was considered of importance 
to obtain the early sanction of the legislature to the formation 
of municipalities in the provincial towns of the Bombay Presidency; 
and under these circumstances every possible ojjportunity was 

taken by the authorities urgently and 

forcibly to draw attention to the want of adequate legislative 
provision for the systematic prosecution of measures of municipal 
reform” \ And in the result the Government of India was 
successfully i)ersuaded to pass the Act previously referred to. 

That statute, though possessed of a certain historical im- 
portance as a piece of early municipal legislation, was a halting 
measure clearly designed as a half-way house between the 
desire to confer the boon of municipal institutions and the 
fear of popular opposition. Its language and provisions betray 
a rather lively anxiety on the part of its framers to avoid 
offending the susceptibilities of the people. Nothing perhaps 
better exemplifies the spirit in which this act of legislation was 
undertaken than the preliminary procedure laid down by it for the 
formation of municipal bodies. The onus of establishing munici- 
palities was shifted from the initiative of Government to the 
voluntary enterprise of the people. It embodied the “ voluntary 
principle ”, which ruled out the inception of municipalities by the 
direct and primary agency of Government. Under the Act, if the 
people of a town were desirous of possessing municipal amenities, 
they had in the first instance to make an apjdication to Government 
calling upon it to permit them the benefit of the Act by declaring 
it in force in their town. Government was in its turn required to 
ascertain the genuineness of the apjjlication by giving public notice 
thereof through the Government Gazette as well as through a 
proclamation in the town in question, calling upon the people at 
large to declare themselves for or against the introduction of the 
Act. A reasonable time, generally fixed at two months, was 
allowed for that purpose ; and if, after the lapse of it. Government 
came to the conclusion on the strength of such declarations of 
assent or dissent as might be before it, that the original application 
really reflected the wishes of the people in the matter, it made and 
duly published a final order declaring the Act in force wholly or 

h Pratt’s Memorandum on Municipal Conservancy in the Districts of the 
J^mbay Presidency, etc., p. 14. 
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partly as the general wants and circnmstances of the people might 
call for.’" Needless to say no such order would or perhaps could 
be made if the public verdict was clearly adverse to the imposition 
of the Act. 

The next important step after these preliminary formalities 
was the appointment of a commission, composed of the IMagis- 
trate and such number of townsmen as might be deemed 
necessary, for “putting the Act in force” and vested with 
authority to frame rules “ for more efrectiially accomplishing the 
purposes ” for which it was appointed". This “ commission ” was 
in those days the municipality of the town in which it was set 
It is noteworthy that under the Act th(‘ recpiisite niunici])al revenue 
could be raised (though the provision was not inserted without the 
persistent representation of the Bombay Government on the point 
and the consequent amendment of the original draft of th(* Act) 
either in the form of a House Tax or of Town Duties or in any 
other form deemed suitable to local circumstances and pr(‘scribed 
in the rules framed by the commissioners’’. 

In the case of Ahmedabad the first “ municipal commission ” 
was not appoint(‘d till al»out seven years after the ])assing of the 
Act. It may sound somewhat strange that a City, accustomed so 
long to the benefits of a municij)al organisation, should have thus 
delayed in taking advantage of the Act. But the ofiicial records 
seem to afford an explanation which ch^arly i)oints to the romissness 
of local officers as resjionsible for the delay. It ajjpears that a 
good number of townspeople, including their leaders in wealth 
and social x)osition, were persuaded, through the elforts of 
Mr. Samuel Mansfield, Acting Magistrate of Ahmedabad, to present 
a petition to OovernmeTit praying for the application of Act XXVI 
of 1850 to their City. The petition was diited VMx August 1852. 
It is interesting to note in passing that the petitioners expressed 
no uncertain aversion to the enforcement of t)i(‘ Act being made 
the means of new or increased taxation, the town duties to the 
tune of Rs. :10,000 annually collected by the Town Wall Fund 
Committee being deemed sufficient for all municipal purposes. 
Reading between the lines, the main object which the petitioners 
seem to have had in mind was to obtain through the instru- 
mentality of the Act, without additional expense to the citizens, 
a better constituted and regulated and more responsible body 

1. Act XXVI of 1850, Secs, ii-iv. 

2. Ibid., Sec. vi. 

3. Tbid., Sec. vii (2). 
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than the existing Committee for coping with the growing 
municipal needs of the City^. 

On receipt of the petition Government caused a notification 
to be ])ublished as required by law in the Government Gazette on 
8th Seiitcmber 1852^ ; but, for some reason, probably through an 
oversight, th<^ requisite public notice of the purport of the 
application was not given by proclamation in the City. The 
omission was pointed out on 3rd March 1853 by a Mr. Hadow, the 
successor of Mr. Mansfield®. Thereupon that officer w^as directed 
l)y Government to “ issue the usual notice allowing the inhabitants 
of the Town of Ahmedabad two months to make their declaration 
for or against the introduction of the Act'’ ^ But nothing further 
was ht'ard of the matter till February 1855 when, in reply to 
Government’s demand for an explanation of the delay/ Mr. 
Hadow forwarded a rather elaborate disciuisition on the 
impediments and difficulties in the way of the formation of 
a municipal commission®. But his circumlocutions failed to 
satisfy Government which directed him once more to issue the 
necessary proclamation and submit the names of those who might 
be deemed fit to be appointed commissioners'. The proclamation 
was accordingly issued on 17th March 1855, but Mr. Hadow did 
not troubl(‘ himself to apprise Government of the faet for 
a consitlerahle time. Eventually he seems to have been urged 
intf) informing Government of it on 27th October 1856 by a severe 
reprimand for “ carelessness and inattention ” to official duties®. 
At the same time, as no objection on the part of the people to the 
introduction of the Act liad been made known within the 
prescribed period of two months, Mr. Hado^v also requested the 
iinal order of Government declaring the Act in force in the City 
of Ahmedebad and submitted the names of thirty persons for 

1. (Jeneral lK‘pt., 12 of 1852, pp. 75 and 77-78. 

ii. Ibid, pp. 83-84. 

3. Letter /Ko. 80 /dated 3rd March 1853 from Mr. Hadow to Secy. 
Lunisden : General Dept., 55 of 1853, pp. 161-02. 

4. Letter /No. 1038 /dated 29th March 1853 to Mr. Hadow : Ibid., 
p. 165. 

5. Letter/ No. 369/ dated 25111 January 1855 from Government to the 
Magistrate of Alimedabad : General Dept., 53 of 1855, pp. 172-73- 

6. Letter /No. 81 /dated 3rd February 1855 from Mr. Hadow to Secy. 
Hart : Ibid., pp. 176-94. 

7. Resolution, 6th March 1856 : Ibid., pp. 196-98. 

8. Vide Proceedings : General Dept. 66 of 1856, pp. L4. 
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appointment as municipal commissioiiicrs^. The upshot of it was 
the Resolution of Government dated 11th November 1856, 
followed by a Public Notification of 14th November, declaring 
Act XXVI of 1850 in force in the Town of Ahmedabad from the 
1st of January 1857 and constituting a municipal commission of 
the persons named by the procrastinating Magistrate**^. 

But the chapter of delays was not to end there. The 
municipal commission was no doubt called into legal existence in 
1857, but it could not really begin to function till the rules, which 
it was required by the Act to frame, had received the sanction of 
Government. These were submitted by the commissioners as 
early as May 1857, but much time was lost in their passage 
through several departments of Government for scrutiny, and 
especially in the department of the Police Commissioner, a 
hardened, old-time conservative of those days, who finally 
submitted a memorandum containing narrow and reactionary view^s 
on the subject of municipal self-government in India and 
suggesting certain modifications in the rules in keeping with 
the character of his views. A liberal spirit was however abroad 
among the superior authorities, who brushed aside the recommend- 
ations of the custodian of peace and order The formal sanction 
of Government was therefore available to the Municipal Com- 
mission about the month of April 1858. Till that time the old 
Town Wall Fund Committee carried on munici])al duties as before. 

The next important landmark in the growth of the Ahmedabad 
Municipality was its reconstitution in 187.'1 under the Bombay 
District Municipal Act (VI of 1873) which superseded Act XXVI of 
1850. The new Act made a fundamental departure in principle 
from the preceding one in that it gave Government a power 
of direct initiative in the creation of District Municipalities. The 
“ voluntary principle ”, under which the authorities were supposed 
to wait and watch for some tangible exhibition of the popular 
desire for municipal amenities before conferring the boon of 
a municipality on a district, -was given a go-bye to. Instead, the 
Governor of Bombay in Council was empowered to notify as 
a “ municipal district ” any place where a municipality might 
be deemed necessary, and thereupon to establish a municipality 
there, subject of course to the right of the inhabitants to object^. 

1. Letter /No. 872 /dated 27th October 1850 from Mr. Hadow to Secy. 

Hart : General Dept., 66 of 1866, pp. 35-38. 

2. Ibid., pp. 43-46. 

3. Vide General Dept., 53 of 1858, pp. 466-79. 

4. Act VI of 1873, Sec. iv, els. 1-2. 
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A further noteworthy feature of the new Act was its classification 
of municipalities into two kinds, viz. City Municipalities and 
Town Municipalities.^ The distinction had a two-fold basis. It 
rested first on the difference in the nature and power of the 
commissioners constituting the municipalities. In the case of 
City Municipalities the entire power and responsibility for carry- 
ing out the objects and purposes of the Act was vested in the 
Commissioners collectively, subject to certain restrictions^. In 
the case of Town Municipalities the power and responsibility were 
finally vested in the President (who was under the Act the 
Collector of the District) and in the Vice-President (who was the 
Assistant or Deputy Collector in charge of the Taluka) subject to 
appeal to the President cither by the other Commissioners or by 
the public or any individual considering himself aggrieved^. The 
distinction was further founded on numerical considerations, 
since no City Municipality could be constituted in any district 
containing a population of less than 10,(X)() inhabitants and no 
Town Municipality in a district of less than 2000 inhabitants. 

But Government observed a further distinction in putting the 
Act into actual operation. It sought to invest City Municipalities 
with an enhanced status by recognising the right of a district to have 
one in its midst only on proof of its fitness for self-government. 
A Resolution (No. 1631) of 11th »June 1874 in the General 
Department intimated in the form of instructions to the Collectors 
and other local officers that “ Government will not create City 
Municipalities without clear evidence that the population in 
general, and their representatives, the existing Municipal Com- 
missioners, have, by their intelligence and adoption of sanitary and 
other improvements, as evinced by the state of their City, 
established a claim to superior powers of self-government” 

In the City of Ahmedabad the municipality existing under 
Act XXVI of 1850 was constituted into a “City Municipality” by 
a Government Notification dated 7th November 1874 in the General 
Department.® 

An interesting event that followed close on the inception of 
the remodelled Municipality deserves mention here as evincing 
the existence of the popular interest in self-government. In the 

1. Act VI of 1873, Sec. vi. 

2. Ibid., Sec. viii, Cl. 1. 

3. Ibid., See. X, Cl. 1. 

4. General Dept., 36 of 1874, pp. 93-95. 

5. Published in the Bombay Government Gazette Extraordinary of the 

same date: General Department, 36 of 1874, d. 263. 



62 JOURNAL OF THE UNIVERSITY OP BOMBAY, VOL. IV, PART 4 


case of city municipalities, Section VII, Clause 2 of the Act gave 
a limited recognition to the elective principle in the constitution 
of municipal bodies by providing that the Governor in Council 
might, if he thought fit, direct the whole or any portion of the 
non-official commissioners to be appointed by election. But at the 
outset Government had no inclination to give effect to the princi- 
ple of election* The people of Ahmedabad, on the other hand, 
wanted it. They deemed themselves fit for democratic self- 
government and were anxious to welcome it even in the meagre 
form permitted by the Municipal Act. A petition, dated 21st 
June 1874, and signed by Dayabhai Anopchand Nuggershet and a 
large number of citizens, requested Government “ that the pro- 
visions of Section 7 of the District Municipal Act, so far as they 
relate to the introduction of the elective principle, may bo 
made applicable to the City Municipality of Ahmedabad.** 
Among the grounds urged were that “ the system of selection by 
Government ” had proved unsatisfactory and that the City of 
Ahmedabad offered a fair field for experiment with the principle 
of election. “ We venture and are glad to say,** the petitioners 
stated, “ that by the extent and population of our ancient City, by 
the wealth, commercial enterprise and general intelligence, 
education and business habits of our fellow Citizens we possess 
among us several persons duly qualified by ed\ication and 
intelligence and public spirit to look after our local municipal 
affairs. Indeed we should not look upon it otherwise than as an 
undeserved rex)roach to our City if Government after the legal 
recognition of the elective principle refused to extend its 
application to us, for there must be at least twenty wise and 
qualified persons in a population of a lac and twenty thousand”^. 

But the official opinion of the day was none too favourably 
disposed to the introduction of elections in the country. The 
Collector of Ahmedabad, Mr. Borrodaile, was against it on principle 
as he considered election “one of the greatest shams of the day’* 
and its extension to India dangerous^. And Government on its 
side seems to have been influenced by the fact that an experiment 
with elections had not proved satisfactory in the City of Bombay’’. 
The consequence was that the earnest prayer of the petitioners was 
politely turned down*. 

1. General Dept., 37 of 1874, pp. 107-08. 

2. Letter/No. 924/ dated 18th July 1874from the Collector of Ahmedabad 
to Govt. ; General Dept., 37 of 1874, p. Ill, 

3. Memorandum/ No. 1357/ dated 24th July 1874, from Police Com- 
missioner, N. D. : Ibid., pp. 112-13. 

4. Resolution/ No. 2658/ dated 12th September 1874 ; Ibid, p. 117. 
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It may be well, however, to note in conclusion that what was 
refused at the time was vouchsafed ten years later during the 
regime of a Viceroy justly popular for the liberality and inde- 
pendence of his views. 

Thus far we trace the rise of the Ahmedabad Municipality 
from a small official body to a fairly representative institution. 
Its subsequent development and occasionally stormy career belong 
to recent history and do not precisely fall within the purview of 
the present article. 


B. K. Boman-Behuam. 



CONCILIATION AND ARBITRATION 


Co-operation is a vital essential for the reconstruction 
of modern industry. Injustice, want of sympathy, mis- 
understanding and suspension have been the marked features 
of industrial relations, particularly in India. This unhealthy 
atmosphere is due to mistaken attitude of both workers and 
employers. As regards the industrial workers, co-operation has 
received adequate recognition at their hands for regulating their 
mutual relations ; it is taken as a moral duty. But this very 
principle which ought as well have been logically applied for 
regulating the relation between labour and capital has been 
discarded by the workers under the influence of Marxian doctrine. 
Marx declared that capital was derived from profits obtained by 
paying labour less than the value it created. Thus according to 
Mark Capital has no place in the process of production and 
the capitalist is a bandit who holds up to ransom the whole 
world of workmen. He lets labourers ofl; with their lives on 
conditions that they hand over to him the entire value of their 
labour, keeping for themselves a share just enough for mainten- 
ance. It is that Marxian sophistry which has been largely 
responsible for labour troubles in this country, particularly in 
Bombay. To this must be added the attitude of the employers 
holding fast to crude individualistic notions of industry, to the 
idea that a workman is an economic unit without soul, sensibility, 
ideals or aspirations, who still labour under the discredited 
obsession that justice and sympathy are incompatible with 
discipline. This type of employer has failed to recognise that 
capital, enterprise and manual labour play separate and distinct 
roles in industry. He looks upon himself as all-dominant 
personality and labour as his feudal and dependent hireling. To 
this in short is due the industrial strife and labour unrest. In 
what follows we propose to examine the nature of machinery 
provided for regulating industrial strife. 

A critical study of the modern industrial life makes it clear 
that the seeds of industrial disputes are sown in the divorce 
in ownership of the instruments of production from actual 
producer. It is not surprising, therefore, to find this phenomenon 
assuming more striking proportions with the growth of mass 
production with its unhealthy repercussions in body politic. In 
the primitive stage of industrial production the problem of 
industrial relations is almost absent. But the moment separation 
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between the producer and the instruments of xjroduction crept 
in and there came the master craftsman owning the instru- 
ments of production and his apprentices having no claim to 
such instruments, we discern the seeds of industrial strife. 
This condition was aggravated with advent of factory system and 
largo scale production, when the relation of the employer and the 
employee came to be firmly established in industrial production. 
Strong organisations of labour and capital sprang up as an essential 
condition of the industrial organisation. As a matter of fact 
cai)italist production forced labourers to organise; insecurity, victim- 
isation and unhealthy working conditions being the propelling force. 
As a result of organisation based on the motive of self- lielj), not 
only have the labourers become vocal in voicing their grievances 
and educating the public opinion as to their needs, but they 
have succeeded in making their demands effective. Their success 
in this sphere^ has varied with the strength of their organisation as 
modern industrial history teaches us. Improved labour conditions 
are the fruits of organised strife. Narrow self-interest has been 
coerced to give way before the demands of justice. The industrial 
abrasions manifest themselves in the form of strikes and lock-outs. 
Both a strike and a lock-out mean a dispute and disagreement on 
th(‘ terms of employment. The essential distinction between the 
two forms lies merely in the fact as to which party has taken the 
first step in the offensive. 

When labour and equipment in the whole or any part of an 
industry are rendered idle by a strike or lock-out, the national 
dividend must suffer in a way that injures social welfare. The 
loss of out])Ut for which these disputes are resjDonsible often 
extends much beyond the industry directly affected. The reason 
for this is that a stoppage of work in an important industry checks 
activity in another industry or industries in two ways. On the one 
hand, by imijoverishing the industrial workers actually involved 
in the stoppage, it lessens the demand for the goods turned out by 
other industries; on the other hand, if the industry afi'ected 
supplies a commodity or service largely utilised as raw material by 
other industries, it causes a serious dislocation to such industries. 
The magnitude of the loss thus suffered will vary according to the 
importance of the commodities or service supplied by these 
industries. Thus for instance, a miners* or railway servants’ strike 
will produce a much larger indirect effect than a cotton workers’ 
strike of the same extent and duration. But in some degree, all 
stoppages of work inflict an indirect injury upon the national 
dividend by the reactions they set up in other industries, in 
addition to the direct inj ury that they carry in themselves, 

9 
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From the foregoing it is clear that the friction must be 
reduced in order to get maximum production. It may be to the 
immediate advantage of an employer or a trade union to fight the 
dispute to a finish, but to the community, a single day of stoppage 
of work is a loss. The conflict between sectional interests is not 
conducive to national welfare, as will be evident from the facts 
portrayed in the preceding paragraph. Hence, if the parties 
concerned are unable to come to an amicable settlement and 
thereby prevent the occurrence of industrial disputes it is the duty 
of the State to intervene in the interests of the society. 

In view of the immense loss caused by the industrial disputes, 
several remedial measures have been devised by the industrially 
advanced countries intended to avert the occurrence of these in- 
dustrial and social catastrophes. These measures attempt to reduce 
the number as well as the intensity of the industrial disputes ; 
they are essentially remedial rather than preventive measures. 
This is so because in the modern construction of society, complete 
elimination of the friction between the employer and the employee 
is an impossibility. “ We are convinced,'^ says the Whitley Report, 
“ that a permanent improvement in the relations between the 
employers and the employed must be founded upon something 
other than a cash basis.^^ Notwithstanding this essential feature 
of the modern society, attempts have been made to reduce the 
number as well as the intensity of these conflicts and in these 
measures conciliation and arbitration have played an important part. 

Conciliation 

Voluntary agreement is the essence of conciliation. The basis 
on which conciliation rests is the mutual understanding of each 
other’s point of view. In short, conciliation functions in the 
reign of reasoned pursuation for one of chaos in industrial 
bargaining. 

Instead of fighting out each issue by a trial of strength , con- 
ciliation supplants the supremacy of reason where ])arties succeed 
according to justice of their claims. Thus conciliation makes for 
industrial peace. Mr. Cole says : “ It takes no sides but merely 
tries by measuring strength, to replace conflicts by peaceful settle- 
ments. The peace it presupposes is the peace not of the two 
parties but of the community at large. A settlement by concilia- 
tion is or may be as much a trial of strength as a strike. It is a 
method of comparing resources — of which public support may, of 
course, form part— in order to avoid a trial of endurance between 
profits and stomachs or purses. Such conciliation may bo applied 
to any branch of labour in which a conflict, a trial of strength 
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between the parties may arise; but not elsewhere. It is the 
diplomacy of industrialism and differs only in that it may easily 
take a permanent form.^ ** 

Conciliation has assumed different forms. Of these different 
forms the one of note is where attempts are made to settle 
dilferenccs between the contesting parties before they assume 
proportions. This is termed the Joint Industrial Council method. 
In its second form conciliation attempts to tackle disputes after 
they have come to the fore. Here conciliation may be either 
optional or compulsory. The term compulsory conciliation, if it 
means the compulsory acceptance of the conciliator’s findings, or 
decisions, is really a misnomer. If the acceptance of conciliator’s 
findings is compulsory then it would be classed as arbitration. 
Compulsion and conciliation are two contradictions. If, however, 
by compulsory conciliation is meant that the contesting parties are 
ol3liged to meet when called upon by the conciliator to do so and 
to produce necessary documentary and other evidence, there is 
no reason to demur. Buch system obtains in Sweden. Con- 
ciliation, therefore, is essentially optional. No wonder, therefore, 
if conciliation has acquired considerable importance in the 
settlement of industrial disputes. It has rightly taken the form of 
joint consultation. The representatives of each party sit together 
with a chairman either elected by themselves or appointed by the 
Government. The constitution and powers of these Boards vary 
according to the local conditions and requirements of the different 
countries. But when conciliatory methods do not succeed and the 
parties fail to arrive at an amicable settlement, the need for an 
outside agency to mediate between the parties is felt. In an- 
ticipation of this contingency, some States have made a provision for 
the appointment of public representatives on the Conciliation 
Boards. But, here too, the need for arbitration from the decisions 
of the Boards has been often felt. “ Commonsense as well as the 
finer feelings of peace, humanity and equity, demand that 
industrial disputes, which cannot find amicable settlement between 
the parties immediately concerned must be submitted to an 
impartial Board or Court, whose award must, if the pressure of 
public opinion does not suffice for settlement, be made compulsory. 
This is the demand for what may be termed compulsory arbi- 
tration. It is based upon the principle that the settlement of trade 
dispute, being a social interest, demands a method ot settlement 
compatable with that principle.* ” 

1. Vide, a D. H. Cole : “ The World of Labour ”, p. 48. 

2. Vide, Hobson’s “ Conditions of Industrial Peace.” 
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Hence the need for arbitration. In addition to the nsnal 
material gain that would accrue to the parties referring their 
dispute to arbitration, there is an immense gain for pride and 
temper. It is a common practice that men who have backed 
their demands by threat and ultimatum find it difficult to 
retract to a half way position, even though they know that it 
would be better to do so. It would not be an exaggeration 
to say that the existence of a respected standing tribunal serves in 
industrial conflicts as the Hague Court of Arbitration between 
nations : it enables the parties to withdraw without loss of jiride 
from a bellicose attitude^. No wonder therefore if arbitration has 
come to hold a very important place in the settlement of industrial 
disputes. “ The essence of arbitration is the existence of an 
authority specifically set apart to adjudicate on disputes under 
recognized conditions ” 

Arhitration 

Arbitration, as it has developed in more important industrially 
advanced countries, is either optional or compulsory. Where 
arbitration is optional, both parties agree to refer the dispute to 
arbitration, but the award is not compulsorily enforceable by 
definite penalties. It is more akin to conciliation. XTnder com- 
pulsory arbitration, however, parties have perforce to submit their 
case to arbitration and the awards are enfoiced either by imposing 
penalties or by preventing the stoppage of work. It behoves us, 
therefore, to examine the legislative provisions made in this con- 
nection in more important countries. 

The legislative provisions made in Great Britain for eliminat- 
ing friction and discord between labour and capital should be 
noted. The Industrial Courts Act of 1919 is instructive to study. 
The Act provides for the establishment of a permanent Industrial 
Court consisting of representatives of employers and workmen, 
with a president who is a person of independent standing. The 
members are appointed by the Minister of Labour, some of whom 
devote their full-time attention while others are selected when 
required to serve in cases as they come up for decision. Here, 
however, it is important to note that the president is a full-time 
oflfleer with intimate knowledge of industrial relations and as such 
exercises invaluable personal influence on the combating parties in 
enabling them to come to an amicable settlement. The industrial 
Courts Act provides that all possible resources of conciliation 

1. FwZe, Taussig : “ Principles of Economics ”, Vol. II, p. 346. 

2. Gilchrist R. N. : Conciliation and Arbitration ”, p, 10. 
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should first be exhausted before arbitration is resorted to. It lays 
down that “ if there are existing in any trade or industry any 
arrangements for settlement by conciliation or arbitration of 
disputes in such trade or industry made in pursuance of an agree- 
ment between organizations of employer and workmen the 
Minister of Labour shall not unless with the consent of both 
parties to the dispute, and unless there has been a failure to obtain 
a settlement refer the matter to arbitration.’* ^ Thus, it is clear that 
arbitration is only resorted to when all efforts at conciliation have 
failed. 

But the most important feature to note is that the proceedings 
before the Industrial Court are voluntary. The decisions of this 
Court are not enforceable. In other words there is no penalty 
imposed to compel obedience on those who refuse to obey the 
decision. The Industrial Court has commended itself both to 
employers and to the employed as a competent and impartial body. 
But at the same time, it cannot be denied that it has fallen short 
of requirements. There have been protracted disputes due to 
obdurate stand taken up by one of the parties. This entails 
considerable loss to the community. It has been suggested that 
after a time when the employers and the employed get more 
completely organized, the Act with stiitable amendments and 
amplifications may be made to serve far better purposes. Firstly, 
the amendment should be to enable the Court to function on the 
application of either party. Hecondly, the award should be made 
applicable to all workers engaged in similar industries in a given 
district. This will preserve equality of industrial conditions. 
Thirdly, legal sanction should be given to the awards. It may be 
submitted that the intervention of the Court on the application of 
one of the parties to a dispute would materially add to its 
usefulness. The knowledge of the facts invariably brought to the 
surface would have a sobering effect upon the employers and the 
employed. They would be more anxious to settle out of “ Court.” 
It shoiild not, however, be feared that, because the Court is more 
easily accessible, it would be more easily used. That would 
depend upon the degree of efficiency and fair dealing in the 
industries concerned, and the extent of their ability to settle 
without resort to Court. Well organized industries with efficient 
machinery for the adjustment of differences seldom refer their 
matters to arbitration. It is in the case of less organized industries 
that the intervention of the State machinery is more fre(iuently 
required. And these would be stimulated to put themselves in a 

1. Survey of Industrial Relations, p. 263. 
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better position as publicity and impartial consideration become the 
alternative to secrecy and confusion. Emi)loyers and the employed 
might get greater sense of trade pride and there would be a 
legitimate outlet for individual self-expression for both in 
contributing to it. No doubt some safeguards would be necessary 
against frivolous cases being raised and the need would be met by 
making provision for a money deposit. 

The New Zealand experiment is instructive as an example of 
compulsory arbitration. The Industrial Conciliation and Arbitra- 
tion Act has come to imbibe the principle of compulsion. Any 
two or more Industrial Unions of either employers or workers in 
any industry may form an Industrial Association and register the 
same under the Act. fc^uch registration enables any Union or 
Association to enter into, and file, an industrial agreement 
specifying the conditions of employment agreed upon. Further, 
in the event of a failure to arrive at an agreement to bring 
the industrial dispute before the Council of Conciliation and 
if necessary, before the Court of Arbitration. For the purpose^ of 
administration of the Act, the Co\intr^ is divided into eight 
industrial districts, and in each district a Board of Conciliation is 
formed, consisting of five members, the union of employers and 
employees having the right to elect two members each, with a 
Chairman chosen by the four members thus appointed. The 
Court of Arbitration for the whole colony consists of a President, 
holding the status of a Supreme Court .Tudge, and two repre- 
sentatives elected by the Unions of employers and emx^loyees. The 
principle of comxmlsion was in its initial stages supported by the 
trade unions and strongly opx)osed by the emxdoyers. By the 
sponsors of the Act it was claimed that the Arbitration Court will 
not be very often called into requisition ; on the coiitrary, in 99 
cases out of 100 in which labour disputes arise they will be settled 
by the Conciliation Boards ; but unless there is in the background 
an Arbitration Court, the Conciliation Boards will not be respected 
and they will be virtually useless. The subsequent events have, 
however, falsified the sanguine expectations of the sponsors of the 
Act. They failed to foresee that the Court could not remain a 
mere judge of a dispute between the parties to the dispute, but 
would be forced to become a regulator of the conditions of em- 
ployment in every industry. Yet the assumption of these duties by 
the Court was inevitable, right from its very inception, if the 
employer directed by an order of the Court to improve the 
conditions of his workmen was not to be placed at a disadvantage 
in the competition with his foreign rivals. Thus, ‘ the Act * in 
practice resulted in the State regulation of industry. 
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The Arbitration Court can be invoked by either party in a 
dispute if the Council fails to reach a settlement. The award 
should be made within a month. In that case strike or lock-ont or 
their instigation is ininishable with fine or imprisonment. And 
the Court can also determine the penalty for violation and tlie 
extent to which the award could be applied inside or outside the 
ranks of those immediately rei)resented. Hut the parties are loft 
to give effect to the awards or again to invoke the law ])y civil 
proceedings if necessary. The law also prohibits strike or lock-out 
in a related industry wdiilc a case is under consideration. A live 
wage is considered the first charge on an industry and the books 
of a firm or company can be examined in camera by a judge, who 
could fix the share of the profits of an industry to which the 
workers might be entitled. 

AUSTRALIAN LEGISLATION 

The Wages Board system of Victoria is an instructive illus- 
tration of an important form of compulsory arbitration. Industrial 
workers of Victoria in certain disorganized or weak trades were 
being exploited by the grasping employers and the wages were 
extremely low which aroused public feelings and concerted efforts 
were made to iinjirove the conditions by making legislative 
provision for the protection of the industrial workers. The 
present Wages Board system has evolved out of several tentative 
legislative efforts made in fixing the minimum wages. 

The Special Board consists of equal number of representatives 
of employers and employees, but the number of members thus 
appointed must not be loss than four or more than ten, and all 
must have been bona fide and actual employers or employees in the 
trade concerned for at least six months within three years previous 
to being appointed. These members are appointed for a term of 
three years but they are eligible for re-appointment. The 
members have to elect their own chairman, but if they fail to do 
so within fourteen days after their appointment, the appointment 
is made by the Governor in Council. The Chairman is to be 
deemed a member of the Board. 

The Boards are empowered to fix minimum wage and piece- 
work rates, regulate hours of work, proportion of juvenile workers, 
and special rates for tho incompetent where it may seem just and 
expedient to do so. Decisions of the Boards called determinations 
are arrived at by a majority of members, and unless amended or 
revoked by the Court of Industrial Appeal come into force 
after thirty days. The determinations are published in the 
Government Gazette. 
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It is significant to note that even though the general principle 
of the minimum wage has been accepted, no attempts have 
hitherto been made to state precisely and definitely the principle 
whereby that minimum may be fixed. This failure seems to be 
due to the peculiar difficulties that the problem presents. Large 
discretionary power is, therefore, vested with the Boards and 
particularly with the Court of Industrial Appeal. “ The various 
systems have been left, in the main, to develbp themselves, in the 
hope that in the particular circumstances surrounding each case 
a principle of guidance would be supplied to those whose duty it 
was to interpret the spirit of the Acts.^ ” It needs be pointed out 
that to the extent to which the minimum wage is fixed with 
the aid of conciliation the need foi' definite princiifies does not 
arise, but the same is not true of the case where the legal wage is 
fixed by arbitration. In the absence of definite guidance, the 
decision is apt to become arbitrary. Doubtless the authorities 
aimed to rely primarily upon conciliation but in practice 
it has been found that the Boards have failed to secure 
unanimity in their decisions and the casting vote of the 
Chairman is invariably used, evidently importing the element of 
arbitration. The success of the Wages Boards, therefore, depends 
upon the ability of the Chairman. The Wages Board system seems 
to be a compromise between a system of voluntary conciliation 
Boards with legal enforcement of agreements and a compulsory 
arbitration system. Further point of note is that no provision is 
made for the enforcement of the awards against the labour with 
the result that the workers support the award only when it 
secures for them better terms than they could themselves procure 
from the employers. Capital is denied such remedy against 
injustice. 

Reviewing this compulsory system, Bryce remarks : “ A 

review of the compulsory system as worked during the last fifteen 
years points to the conclusion that its failure to prevent strikes 
has been due to two causes, first that there could not be finality 
in the awards, the temptation to the Union leaders to make fresh 
demands soon after a rise in wages had been secured kept up 
irritation and uncertainty, and secondly that there was no means 
of compelling the wage earner to comply with the awards.’’ 
Because “ the introduction of penalties in the form of either 
imprisonment or fine is an illusory protection. If the organizations 
concerned are reasonable and inclined with a spirit of obedience 
to the spirit and letter of the law, neither imprisonment nor any 

I. VulBi M. T. Rankin : “ Arbitration and Conciliation in Australia”, p. 30. 
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other sanction is necessary. If the organization is strong, aggressive 
and unreasonable, the threat of fine or imprisonment will not 
be deterrent.^” 

Arbitration Act in New Zealand was not intended to prevent 
strikes, but to discredit them as national calamity. It is, however, 
contended that in its working, the Act, by fixing wages, by 
declaring strikes illegal, and by imposing fines and punishments, 
does actively seek to prevent strikes, and not merely to discredit 
them. Further, when strikes do occur, there is no provision to 
meet them and avert the national calamity. The provision of 
fines does not go far enough; it seems more in the nature of 
conciliation rather than arbitration. Under a system of com- 
pulsory arbitration the parties to the dispute should be compelled 
to carry on tlie industry under the awarded conditions. This 
the New Zealand system has failed to provide. The task is 
indeed extremely delicate and difficult. A system of arbitration 
cannot succeed in preventing strikes as can be seen from the 
Now Zealand experience. Conciliation has proved to be the 
sole effective medium oven in New Zealand because most of the 
strikes have been settled by mutual agreement between the 
parties concerned, ignoring the Arbitration Court and its awards ; 
the nature of the terms of the settlements have varied 
according to the i dative strength of the parties. In other 
words, the relative strength of the bargaining parties seems 
to be the decisive factor. Compulsory arbitration and State 
Regulation of Wages is effective only so long as it helps the 
workers and not beyond. It functions only in industries where 
labour is unorganized ; when labour gets strongly organized and 
self-assertive, the system automatically collapses. This marks the 
limit of State regulation. Strike is a national calamity but not 
essentially criminal. Workers have a right to live ; and live a 
high, rich and full life. So long as the labour is not accorded its 
right place in the industrial system and the industrial relations are 
incompatible with individual freedom, the labour will have the 
right to resort to strike as the effective weapon for their economic 
emancipation. Doubtless the community has a right to protection 
against the insecurity and privation resulting from the industrial 
strife, as has been repeatedly stressed ,by the protogonists of the 
prevailing system, but at the same time, there is a corresponding 
obligation upon the community to provide its labour force reason- 
able amenities of life, which is often conveniently ignored. The 
iudustrialists as well should have from this no cause for demur. 

h (Vide Modern Democracies by Bryce, Part II; 1920, P. 2fi2.) 
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Contented labour force is an invaluable asset of the industrialist 
and cements the tie between the employers and his employees. 

Canadian legislation may now bo briefly noted. The Concili- 
ation Act of 1900 created a Department of Labour and provided 
machinery for arbitration on a voluntary basis ; its help could be 
invoked if the parties to the disputes agreed. In 1903 Railway 
Disputes Act was passed which introduced for the first time the 
element of compulsion by empowering the Minister of Laboxir to 
appoint a Board of Conciliation in labour disputes between railway 
companies and their employees on the request of either of the 
parties to the dispute without consent of the other. In 1906, 
both these Acts were consolidated into Conciliation and Labour Act 
of 1906. The failure of the Conciliation Act to prevent strikes led 
to the passing of the Industrial Disputes Act of 1907. This Act 
was subsequently amended in 1910 and 1918. The Canadian 
Industrial Disputes Act of 1907, though it carries the element of 
compulsion a step further than the Conciliation and Ijabour Act of 
1906, is essentially different from a compulsory arbitration law 
because it scrupulously keeps in tact the principle of voluntary 
adjustment. It needs be noted that this Act is applicable specifi- 
cally only to transportation companies, other than public utilities 
and mines, but it can also be invoked for settlement of disputes in 
other industries on application of both parties to a dispute. 

On a proper application by either party to a dispute in an indus- 
try covered by the provisions of the Act, the Minister of Labour 
has to appoint a Board of Reference consisting of one nominee 
of each party and a Chairman selected by the two. The 
Minister of Labour is empowered in case of a dead-lock both to 
select and appoint a Board. If settlement of a dispute is reached 
by the parties during the course of its reference to the Board, 
a brief memorandum drawn up by the Board and signed by 
the parties is filed with the Minister of Labour. If, however, 
they fail to arrive at a settlement, the Board is required to make a 
full written report to the Minister of Labour, setting forth the 
details of its investigation and its recommendations for the 
settlement of the dispute. The report is filed in the ofiflee of the 
Registrar and copies are sent free of charge to the parties and to 
any newspapers in Canada which apply for them. Compliance 
with the recommendations of the Reference Board is optional ; the 
weight of public opinion alone is relied on to make settlements 
effective. But if both parties to the dispute agree in writing to be 
bound by the recommendations of the Board, the findings become 
mendatory. 
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The Canadian legislation is thus based primarily on public 
opinion for its support and success. It has been rightly said that 
the theory of the Act is that the Board’s findings, being based on 
what is presumed to have been a fair and impartial investigation, 
will bring an informed public opinion to bear on the matters 
which have been in dispute, and that either of the disputants 
who is unreasonable in his attitude will thus be induced 
to yield a point and accept the recommendation of the Board, 
rather than lly in the face of a juiblic opinion which might 
be expected to sustain the view of the Board. Illegal strikes are 
penalised. But the penalty end of the Act is not emphasised ; it 
exists as a possibility and exercises wholesome restraint on the 
industrial workers and their employers. 

The Canadian Legislation has been on the whole fairly 
successful, though its legalistic manipulations have failed to 
inspire complete confidence of worker’s and cause certain amount 
of friction. Where investigations have been most informally 
conducted, the recommendations have been backed by public 
opinion and accepted by the disputants. It has helped to 
crystalize public opinion and to make it effective for maintenance 
of industrial peace. 

Thus compulsory arbitration has received only a qualified 
acceptance. Public has been inclined to support it because it 
affords protection against industrial strife. When properly 
enforced it provides an invaluable guarantee of industrial peace. 
Hobson says: “Public attitude demands that it shall be made 
impossible for any industry or other service, upon the regular 
functioning of which other great industries and even the 
subsistence of a whole people depend, to cease its operations 
because members quarrel about terms of employment. Rival 
groups must no longer be permitted to block the thoroughfares of 
industry and endanger the safety of peaceful citizens.^ ” 

Employers do not seem to favour the principle of compulsion 
because in the first place it limits their personal liberty and 
secondly the awards can more easily be enforced upon them than 
upon their employees. Further the employers contend, “ that no 
outside authority can have the intimate knowledge of the business 
and their market, that is essential to a sound award, that an award 
imposed upon them will weaken their authority and the discipline 
necessary for the efficient conduct of their works, and that no 
settlement except one voluntarily reached by the parties concerned 

1. {Vide^ Conditions of Industrial Peace, p, 29). 
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will give any security against any future trouble.^** But it should 
be noted that arbitration is simply a sword in the sheath, to be 
resorted to only when conciliation has failed to bring about a 
settlement. 

The employers, however, do not stand alone in their oppo- 
sition. Trade Unions have joined them partly because it restricts 
their right to strike but more so due to the shrewd suspicion that 
an arbitrator will have an unconscious class bias* As Hobson says, 
“ the worker’s right to strike is to him a matter of personal 
liberty. And if he has the right to say upon what terms he will 
work and to refuse work if lie cannot get them, so he claims the 
right to take joint action with his fellow workers in the assertion 
of these rights. So the members of a trade union in an essential 
industry claim the right to take an action for the furtherance of 
their own legitimate interest, which damages the entire economic 
system and the life of the community, without these wider 
interests having any right of intervention.^ ” 

Further it is said that compulsory arbitration will 1)0 able 
neither to prevent a strike when a large body of industrial workers 
are determined to strike nor to force them to accept the award if 
they believe it to be unjust. Similarly, em})loyers cannot be 
coersed to accept a scale of wage payments which the economic 
conditions of the industry do not warrant or to run a factory at a 
loss, as is clear from the Austmlian experience. 

From the foregoing, therefore, it is clear that arbitration to be 
truthful must be voluntary. Mr. Clay rightly remarks, “If 
arbitration is to give us what we want from it, it must be 
voluntary, not compulsory, and the leaders of two sides must 
assume the responsibility of carrying out the awards they have 
invoked.^” Compulsory arbitration has far-reaching effects and 
what the outcome might be, it would be rash to predict. Professor 
Taussig says, “ Compulsory arbitration, carried to the limit, 
does not content itself with defining the bounds within which 
competition shall work. It supplants competition. Wages, 
interest, profits, are to be determined by the bargaining of 
employers and employees with liberty to each party to desist at 
will and see how the other can get on without. They are to be 
fixed by public authority ; and this involves settlement by public 

1. Vide, Hobson, Conditions of Industrial Peace, p. 32. 

2. Vide, Hobson, p. 33. 

3. Ref. Problems of Industrial Relations, p, 207. 
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authority of distribution of wealth.^” It is feared that the 
institution of compulsory arbitration with the growth ot democracy 
might lead to indefinite increase of all wages and curtail thereby 
the returns to investors and business-men, and an eventual cheek 
to accumulation and business enterprise. Further, it may lead to 
a trial of socialism. Few people realise that the scheme for 
compulsory arbitration points to changes so far reaching. 

This should not, however, convey an impression that com- 
pulsory arbitration has no place in industrial relations. Far from it. 
Arbitration is a very valuable recognized substitute for stoppage of 
work. The precise degree of compulsion which it is found 
desirable to exert in such cases necessarily depends upon the 
attitude of the community in general, and of the organizations of 
oiiii)loyers and industrial workers in particular on whose co- 
operation the successful use of thecompulsory measures very largely 
depends. Compulsion should, therefore, be such as to command 
the moral support of the community. In public utilities and 
sweated industries the principle of compulsion has been accepted. 

From the foregoing review it is clear that the industrial world 
is moving more towards conciliation than towards arbitration. 
True, what can be achieved by discussion of arguments and the 
resulting conciliation of mutual claims, can never be achieved by 
forcing upon an unwilling party an award which it believes to be 
unjust. Therefore, in dealing with industrial disputes, all possible 
resources of conciliation should be exhausted before it is referred 
to arbitration. Even then arbitration should aim at clarifying the 
issues with a view to enlighten the public opinion. If public 
opinion fails to bring the disputing parties to terms arbitration 
would be proper substitute for the stoppage of work. Professor 
Gilchrist remarks, “ The main issue in conciliation and arbitration 
is between force and voluntary methods. Comxmlsion has many 
advocates but the moment the temper of the world as a whole is 
hesitating between voluntary method and the modified compulsion 
of the Canadian Act. The more thorough compulsion of Australia 
does not seem to be gaining in popularity. Even in Australia 
there are signs that compulsion may be modified by the more 
democratic methods of Whitley Councils^/’ 

CONCILIATION AND ARBITRATION IN INDIA 

In the light of the foregoing review, let us now examine the 
provisions made in India for the regulation of industrial disputes. 

L Vide^ Taussig : “ Principles of Economics ”, Vol. II p. .349. 

Vide^ Gilchrist, “Conciliation and Arbitration”, p. 221. 
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Prior to the passing of the Trade Dispute Act as an all India 
measure early in the year 1929, there was, with the excejjtion of 
a conciliation panel in Bengal, no official machinery for conciliation 
and arbitration in industrial disputes in India. The Lniployers 
and Workmen’s ( Dispute ) Act, which was passed in 1860 to make 
provision for the speedy termination of certain disputes between 
workmen engaged in railway and other public works and their 
employers and which was extended to certain parts of the Bombay 
Presidency in 1860 and 1861 and to Sind in 187:5, dealt with 
individuals and did not provide any machinery for the settlement 
of disputes in other trades and industries. This is not all. It also 
embodied the principle of criminal breach of trust. The Labour 
Commission, therefore, rightly recommended the entire repeal of 
this Act. The Act was accordingly repealed in March 1932. The 
only provinces in which ad hoc Committees have been appointed 
during the past fifteen years, cither to enquire into the qixestion of 
providing machinery for the settlement of disputes or to deal with 
specific strikes, are the Bengal and Bombay Presidencies. 

Bombay Presidency 

The first Committee to be appointed in the Bombay Presi- 
dency was the Industrial Disputes Committee appointed in 1921 
with Sir Stanley Reed as Chairman “ to consider and report on the 
practicability or otherwise of creating machinery for the prevention 
and early settlement of industrial disputes.” The Committee 
found that the workers went on strike without having clearly 
defined grievances and thereafter often put forward extravagant 
claims. This was partly due to the lack of any effective organiz- 
ation among workers to formulate tlieir claims. Notwithstanding 
these difficulties the workers showed marvellous spirit of endurance 
in vindicating their grievances. This Committee made several 
recommendations with regard to the standardisation of wages, 
trade unions, the attitude emidoyers should adopt towards 
unions of their workers and the recognition of their 
unions, Works Committees, Welfare Work Co-operative Societies, 
housing of Labour etc. Their recommendations were intended to 
contribute to the preservation of industrial peace by preventing 
industrial disputes. With regard to the matter of settlement, the 
Committee recommended that no outside agency, and in particular 
the agency of the State, should be used until all other means have 
been employed and failed, or unless it is invited by one or other 
of the parties to the dispute, or unless the situation is such that 
peace, order and good government are prejudiced. If such 
conditions arise, then there should be formed an Industrial Court 
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of Enquiry, to be followed, if necessary by an Industrial Court of 
Conciliation. 

In pursuance of the recommendations made by the Industrial 
Disputes Committee, the Government of Bombay published a Bill 
in the Bombay Government Gazette in May 1924. The Govern- 
ment of India, however, asked the Local Government not to 
proceed with the measure as they themselves intended to introduce 
similar legislation for the whole of India. 

The next Committee to be appointed by the Government of 
Bombay was the Committee of Enquiry with Sir Norman 
Macleod as Chairman to enquire into the general strike of the 
Bombay Cotton Mill Worker of the year 1924 in connection 
with the non-payment of an annual bonus for the year 1923 
by the Bombay mills. The findings of the Committee were : 
(1) that the mill workers had not established any enforceable 
claim, customary, legal, or equitable, to the annual payment of 
a bonus ; and (2) that the result of the working of the mill 
industry as a whole for the year 1923 were such as to justify 
the contention of the mill-owners that the profits did not admit of 
the payment of a bonus. 

The third ad hoc Committee to be appointed in the Bombay 
Presidency was the Bombay Strike Enquiry Committee under the 
Chairmanship of Sir Charles Fawcett in connection with the 
general strike of the cotton mill workers in Bombay city in 
pursuance of the agreement arrived at between the Bombay 
Mill-owners’ Association and the Joint Strike Committee in 1928. 
The report of the Committee was published in March 1929. 

The next Committee to be appointed in the Bombay Presi- 
dency was a Court of Enquiry appointed under the Trade Disputes 
Act in connection with the general strike of cotton mill workers in 
Bombay city of 1929. The Pearson Court of Enquiry, as it is 
known, came to the conclusion that the whole of the blame for 
the calling and continuation of the strike rested with the Bombay 
Crirni Kamgar Union. The Report was published in September 
and in consequence the Union immediately called off the strike. 

Bengal 

Several special Committees were appointed by the Government 
of Bengal during the years 1920-21. 

(i) As a result of a strike of taxi-drivers and professional 
drivers of private cars in Calcutta, Government appointed a 
Committee of Enquiry into the existing licensing regulations 
and the control of taxicabs generally. The strike ceased as a 
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result of the institution of the inquiry. The Committee made a 
number of proposals for amendments in the existing regulations 
which were accepted by the Government and brought into 
effect in 1921. 

(ii) As a result of a strike of drivers and conductors 
of Calcutta and Howrah Tramways which lasted for about 
a month. Government appointed a Committee of Enquiry. 
The workers resumed work on the condition that the Calcutta 
Tramway Company would investigate their grievances and 
announce their decision within a week and that if men were 
dissatisfied with the Company’s decision. Government would 
appoint a Committee of Enquiry. Majority of the recommend- 
ations of the Committee were acceptable to the Company and the 
representatives of workers. But some of the Directors of the 
Company did not accept the terms with the result that another 
strike of a much more protracted character broke out. The 
workers, however, failed to hold their own and resumed the work 
unconditionally. 

( iii ) A Special Conciliation Board was constituted by the 
Government, during a strike on the light railway of Messrs. Martin 
and Company, at the joint request of the employers and 
the employees concerned. The Board succeeded in effecting 
compromise on moat of the points raised by the workers. 

(iv) The Bengal Legislative Council passed a resolution in 
March 1921, to the effect that the Government should appoint a 
Committee to enquire into the causes of the prevailing industrial 
unrest and suggest remedies thereof. The Committee found 
that “ many of the strikes which have occurred during the last 
nine months could have been prevented or could have been settled 
more speedily if a more cordial spirit of co-operation had prevailed 
and if some machinery had existed for bringing parties together 
immediately the differences occurred and before it had time to 
develop into a serious dispute. ” Therefore the Committee re- 
commended ; the establishment of Joint Work Committees in 
industrial concerns similar to those proposed by the Whitley 
Committee in Great Britain; because the Committee thought that 
the idea of ‘panchayat’ as an agency for settling the social and 
economical affairs is familiar in India, and a Joint Works 
Committee organized on proper lines would supply a ‘ panchayat ’ 
for regulating industrial affairs, so far as they concern the workers. 
Non-intervention of Government in private industrial disputes 
which should be settled by voluntary conciliation; the constitution 
by GovernnieRt of a Conciliation Panel to deal with the disputes, 
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in public utility services; and the appointment by the Government 
of Special Conciliation bodies in the case of private industrial 
disputes, if both parties desired outside intervention. As a result 
of the recommendations of the Committee, a representative con- 
ciliation panel was constituted, leading public bodies being asked to 
recommend persons to serve on it. The panel was reconstituted 
every year till 1929, when it was superseded by the Trade Disputes 
Act. The panel was intended to deal only with disputes effecting 
public utility services in Calcutta and its neighbourhood. In 
the settlement of ordinary labour disputes not directly affecting 
the public, the Committee opined that the Government should 
not ordinarily intervene. But if both the parties express a 
desire that their differences should be investigated by an impartial 
authority, the Governor in Council should be j^repared to 
establish a conciliation board to deal with the matter, or 
to take such other action as might be suitable in the circumstances 
of the case. 

Something needs be said about the circumstances which 
led to the passing of the Indian Trade Disputes Act. 
The outbreak of industrial unrest on a large scale as an 
aftermath of the Great War led the Government of India to 
explore the i^ossibility of providing some machinery for the 
settlement of industrial disputes. Enquiries were instituted in 
this connection in 1920, which revealed that in the peculiar 
industrial conditions existing then no legislative provisions for 
preventing industrial disputes could be effective. The increasing 
interest of the awakening demos in industrial relations and the 
growth of enlightened public opinion coupled with greater 
organisation among industrial workers helped to pave the path for 
protective legislation. Therefore in 1924 the Government of 
India prepared a draft Bill for enabling the investigation and 
settlement of trade disputes and circulated it with a view to 
ascertain the public opinion and the views of those taking special 
interest on the subject. The results of the inquiries and the 
experience gathered thereafter conclusively proved the desirability 
of legislative provision for the prevention and settlement of 
industrial disputes. Hence the Indian Disputes Act was passed 
in 1929. 

The main part of the Act falls into three parts. Clauses .‘J to 
14 provide for the establishment of tribunals for the investigation 
or settlement of trade disputes. This part of the Act is based 
generally on the British Industrial Courts Act of 1919. The main 
difference, however, is that, whereas the British Act sets up a 
11 
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Standing Industrial Court, the conciliation Courts which the 
present Act provides for are to be appointed ad hoc like the 
Courts of Inquiry in order to deal with particular disputes. (Re: 
Statement of Objects and Reasons). In justification of the 
measure the Report of the Select Committee says: “we have 
considered various proposals designed to lay upon the Government 
a definite obligation to convene a Court of Enquiry or a Board of 
Conciliation in cases where one of the parties so required. We 
think, however, that, unless both parties are agreed in desiring a 
reference it would be useless to fetter the discretion of the 
Government as to the time at which the matter is ripe for action 
under this clause. At the same time, we think that no option 
should be left to the Government to refuse to appoint a Court or 
Board where the Government is assured that both parties are 
agreed as to the necessity of a reference as well as to the form 
which it should take.” 

A Board of Conciliation may consist of (1) One independent 
person or (2) One Chairman who shall be an independent person 
and two or four other members. In the latter case the members 
may be either independent persons or may be persons appointed 
in equal numbers to represent the parties to the dispute at their 
recommendation. If, however, any party fails to make the 
necessary recommendation within the prescribed time, the ap- 
pointing authority shall select and appoint such persons as it thinks 
fit to represent that party. The object of Courts of Inquiry is 
to investigate and report on such questions connected with dispute 
as may be referred to them. If after a dispute has been referred 
to a Board, parties to the dispute arrive at a settlement, the 
Board shall drop a memorandum of the settlement signed by the 
parties and send a report of the settlement, together with the 
memorandum, to the authority by which it was appointed. If 
they fail to arrive at a settlement, the Board shall send a full 
report, setting forth the facts and its findings thereon together with 
the recommendations for the determination of the dispute, to the 
authority by which it was appointed. Neither party is under any 
obligation to accept the findings of the Court or the advice of the 
Board, and in cases where the dispute is not brought to an end 
during the deliberations of the tribunal that has been appointed, 
reliance is placed on the force of public opinion which will 
be enabled by the publication of the report of the tribunal to 
arrive at just conclusions on the merits of the dispute (vide, 
Statement of Objects and Reasons). The present Act, like the 
English Act, provides that every report of a Court of Board, 
whether final or interim, must be published. 
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The second part of the Act consists of Clause 15 which relates 
to public utility services. According to the definition given in 
the Act, ‘ Public Utility Service’ means and comprises any railway 
service which has been notified by the Governor General in 
Council as such ; any postal, telegraph or telephone service ; 
any undertaking which supplies light or water to the public ; any 
system of public conservancy or sanitation. Strike without 
pervious notice by workers employed on monthly wages in public 
utility services is penalised. This is a very important and whole- 
some provision. The clause is based on the x^rinciple that persons 
whose work is vital to the w^elfare of the community generally 
should not be permitted to go on strike before sufficient time has 
been given to examine the merits of their grievances and to 
explore the possibilities of arriving at a settlement. Lock-outs by 
the employers are like- wise subject to penalty. 

Third part of the Act consists of provisions relating to illegal 
strikes and lock-outs. It is based on the British Trade Disputes 
and Trade Unions Act 1927. Any strike or lock-out to be illegal 
must have other objects than the mere furtherance of a trade 
dispute within the industry to which the strikers or employers 
belong and it must be designed to coerce Government either 
directly or by inflicting severe general and prolonged hardships on 
the community. The application of money in direct furtherance 
or support of any such illegal strike or lock-out is also illegal. 
Further, such illegal strikes or lock-outs are deprived of the 
protection granted to them by the Indian Trade Unions Act. 

Working of the Act 

The Act has been on the Statute Book for more than six 
years, but it has been used only on four occasions ; once by the 
Government of Bombay when they appointed a Court of Enquiry in 
1929 to enquire into the general strike in cotton mills in Bombay 
city, twice by the Government of India who appointed a Board of 
Conciliation in 1930 in connection with a disxmte in the B. B. & 
G* L Railway, and another Court of Enquiry in 1931 to enqire into 
and report on the grievances of the workers retrenched on the 
Indian railways ; and once by the Government of Burma. 

Labour Commission recommended that the possibility of 
establishing permanent Courts in place of ad hoc tribunals under 
the Act should be examined and that the question of providing 
means for the impartial examination of disputes in public utility 
services should be considered. Further, the Commission 
recommended that Section 13 of the Trade Disputes Act should be 
amended so as to provide that no prosecution or suit shall be 



84 JOUBNAL OF THE tJKlVEBSITY OF BOMBAY, VOL, IV, PABT 4 

maintainable on acconnt of any breach of the Section or any 
damage caused thereby, except \vith the previous sanction of the 
Government which appointed the tribunal. This last recommend- 
ation was accepted by the Government and the Act was accordingly 
modified in 1932. 

The Government of India issued a circular letter in May 1933 
to Provincial Governments inviting their opinions as to whether the 
Trade Disputes Act, 1929, should be converted into a i)ermaneut 
measure, and what amendments, if any, should be made in 
the Act. Opinions were also specifically invited on the following 
five questions : whether any Statutory provision should be made 
in the Act for the appointment of Conciliation Officers ; whether 
a permanent Industrial Court on the lines of the British Industrial 
Court should be established in each province ; whether strikes or 
lock-outs should be prohibited during the pendency of a Court of 
Enquiry or a Board of Conciliation ; whether awards of Board of 
Conciliation should be made binding on both employers and 
employees ; and whether picketing either by itself or when it is 
resorted to while a strike has been referred to a Court or Board 
should be made illegal. 

It is a relief to note that the Government of India have 
converted the Trade Disputes Act into a permanent measure. 
Again, the recommendation of the Royal Commission that every 
Provincial Government should have an officer or officers whose 
duty it would be to undertake the work of conciliation and to 
bring the parties privately to agreement has been accei^ted and the 
Commissioner of Labour in Madras, the Director of Industries in 
the Punjab, the Director of Statistics and Labour Commissioner in 
Burma and the Deputy Commissioner and the Director of Industries 
in the Central Provinces are entrusted with powers as Con- 
ciliation Officers, 

The Act is modelled on the lines of the English Act. When 
put on the Statute Book, it was thought to be essentially an 
experimental measure and was to remain in force for a period of 
five years. The Act embodies some of the recognized modes of 
settling industrial disputes. 

From the foregoing it will be seen that notwithstanding its 
voluntary nature, once a Court or Board is appointed, it is given 
all the powers of a law court under the Civil Procedure 
Code and therefore the parties must submit their disputes to 
the jurisdiction of the Court of Enquiry or the Board of 
Conciliation. But there is no legal compulsion to adopt any 
finding of the Court. The enforcement of these findings is left to 
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the pressure that a well informed public opinion can exert, after 
an impartial inquiry. The most striking feature of the Indian Act 
is that the Board of Conciliation has been given a legal procedure. 
Per contra, the general consensus of public opinion is that Boards 
of Conciliation work most successfully when least formal and 
particularly when least legalistic in their attitude and procedure. 
Even the representation of any party by a member of the legal 
profession is prohibited in some countries. In Canada, the Board 
has power to disallow the parties to appear with a counsel or 
solicitor. In India, any party shall be entitled to be represented 
before the Court or Board by a legal practitioner. 

There is a section of public opinion in this country pressing 
for the introduction of the principle of compulsion, either by 
making obligatory the reference of disputes to arbitration or by 
the enforcement of the awards of the tribunals. As against this, it 
is argued that the principle of compulsion in referring disputes to 
arbitration is fraught with grave dangers^. The intervention of 
the external authority is thought to be undesirable and efforts 
should be made to develop the spirit of mutual understanding. 
This is what we learn from the experience of other countries 
adverted to above. “We believe,” says the Labour Commission, 
“ that the effect on industries would be disastrous if there was a 
general tendency to look to some external authority to preserve 
industrial peace and to discourage settlement by the industry®.” 
A settlement by arbitration will stir up more irritation and bad 
feeling than a settlement by mutual agreement on a Conciliation 
Board. Consequently, resort to it should never be had except 
when it is absolutely necessary. Even when there is arbitration 
agreement in reserve, it is well to enforce delay in the hope that 
greater coolness of an adjourned discussion may bring about a settle- 
ment. The British Industrial Courts Act rightly emphasises that 
the prevention and settlement of disputes must be essentially 
voluntary, both in the letter and spirit. This principle can be 
usefully incorporated in the Indian legislation. Whitley Com- 
mission has rightly remarked that “ India has tried to copy the less 
valuable part of the machinery employed in Great Britain whilst 
Ignoring the most valuable part. There, less reliance is placed on 
ad hoc public enquiries of the kind contemplated by the Indian Trade 
Disputes Act than in the efforts of Conciliation Officers and others to 
bring the parties privately to agreement.” Further, the Indian 
Trade Disputes Act makes no specific provision for settlement 
by arbitration. 

1* Cide, llei)ort of the Labour Commission, p. 346. 

2. Ibid. 
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Granted that resort to arbitration should not be encouraged, it 
cannot be gainsaid that provision should be made for resort to it 
as the last resource. In the absence of such a provision, differences 
may entail strikes and lock-outs, and, even if a modus vivendi 
upon the immediate issue be found, the controversy is apt to give 
a rude shock to the established conciliatory system. If, however, 
the means of securing an arbitrator are provided beforehand, they 
provide an invaluable safeguard to both the parties against a 
possible future rupture due to passion and excitement. The 
vis inertiae is thrown on the side of peace, since there is no escape 
from an amicable solution except the strong step of withdrawal 
from the Board. Thus, from what has been adverted to above it 
will be seen that India has tried to copy less valuable x)art of the 
machinery employed in (}roat Britain whilst ignoring the most 
valuable part. In England, less reliance is placed on ad hoc 
public enquiries of the kind contemplated by the Indian Trade 
Disputes Act than in the efforts of conciliation officers and others 
to bring the parties privately to an agreement. 

Thus, the legislative authority in India seems to be vascillating 
between conciliation and arbitration. The attitude of the Govern- 
ment of India does not guarantee the evolution of any recognized 
system of maintaining industrial peace. Other countries have 
chosen their methods. Either they have entirely resorted to con- 
ciliation 01* stuck to arbitration as their remedy. In some States 
both the methods are found working. In India the Government has 
adopted a peculiar attitude. The attention has been concentrated 
largely on the linal stages of disputes. As a rule, committees 
and tribunals have been set uj) only when disputes had attained 
considerable magnitude, and when a strike was either imminent 
or in being. Government takes up the attitude of a passive 
spectator in the earlier stages of tlie disputes and intervenes when 
the situation reaches the climax. Then it becomes difficult for 
either party to retreat from the bellicose position and the settle- 
ment becomes most difficult. Per contra, the Industrial Courts 
Act provides : “ Any Trade Dispute as defined by this Act, 
whether existing or apprehended, may be reported to the Minister 
by or on behalf of either of the parties to the dispute, and the 
Minister shall thereupon take the matter into his consideration 
and take such steps as seem to him expedient for promoting a 
settlement thereof.” Thus the British Act provides for prompt 
action being taken, which Indian Act has failed to incorporate. The 
policy pursued by the Ministry of Labour is to avoid unnecessary 
intervention and to encourage the parties to reach a settlement 
themselves and in this respect they have achieved commendable 
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success. The differences are, in the main, settled long before 
relations become strained. 

From the foregoing facts it will be seen that the 
iinportaut question for decision is whether it is better to rest 
content with a simple agreement to employ defined conciliatory 
processes when a conflict is threatened or set up and maintain 
permanently in being some regularly constituted organ of 
negotiation. It has been accepted that in the absence of some 
permanent machinery, it will be necessary lo appoint negotiators 
at a moment of heated controversy, and the attempt to do this 
may not only involve delay but also afford opportunity for 
ol)Struction and friction. Further, the prospects of peace w-ould 
be substantially improved by the establishment of permanent 
Boards containing representatives of employers and employed 
meeting together regularly. When thus brought together, the 
representatives of employers and employed will come to regard 
themselves more as partners and less as hostile bargainers, and 
consequently, when differences between them do arise, not only 
will the general trend of discussion be more amicable but also 
both sides will be imbued with a feeling that extreme action must 
at all cost be avoided lest it should desti*oy the very institution 
which had rendered invaluable aid in furtheiing their common 
interest. The Royal Commission on Labour stressed the im- 
portance of permanent Courts in mitigating industrial strife but 
found it unsuitable to Indian conditions. “ A permanent tribunal 
would have two advantages. In the first place, its existence would 
eliminate the delay inevitable in constituting the tribunals under 
the present scheme. By experience it would acquire intimacy 
with industrial {piestions and facility in dealing with them. On 
the other hand, it is important that the members of a tribunal 
should command the confidence of the parties and there ai‘e 
frequently persons who, though eminently qualified to assist in 
settling one dispute, might be of little service in connection with 
another. Nor would it be easy to find non-officials who are 
prepared to serve on any tribunal, when called.” The difficulties 
pointed out by the Commission, though real, are not insuperable 
and if tlie Government so seek the co-oi)eration of non-official 
agencies like Universities and other public bodies, the services of 
the right sort of people can be easily had when needed. What is, 
therefore, suggested is the establishment of permanent Boards, 
having adequate labour representation. 

As regards the constitution of the Board, everything which 
might engender irritation should be excluded. The procedure should 
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be simple and lawyers should not be admitted before the Board. 
This will tend to reduce to a minimum the opposition between parties. 
Further, the conciliatory, as distinguished from the litigious, 
character of negotiations should always be kept in view. A second 
inference is that the l>oard should not be allowed to pronounce 
upon any matter by the vote of a bare majority. The decision by 
unanimous agreement should be the rule. Lastly, the policy of 
deliberation in camera which is usual in England, may be expected 
to conduce better ])oth to frankness in discussion itself and also to 
uncomplaining acceptance of the decision reached. 

Further, it has been admitted that while the Indian Act 
restricts the power of workers in public utility services to coerce 
their employers, it gives in return no assurance whether their 
grievances will receive an impartial hearing. Therefore, to relieve 
the workers of this anomalous situation the Commission has 
recommended that provision should be. made for an impartial 
investigation of the industrial disputes. 

Before we close, however, mention should be made of a 
very important measure which has recently been passed by 
the Bombay Legislative Council making provision for the 
settlement of trade disputes by conciliation. In this respect, 
Bombay Government has given a lead to other Provincial Govern- 
ments in introducing progressive factory legislation with a view to 
give more adequate protection to the industrial workers. The 
Bombay Trades Disputes Conciliation Act, 19.34, therefore has 
filled in a much needed gap in the factory legislation. From the 
statement of Objects and Reasons of the Bill it is evident that the 
Government of Bombay had a very laudible aim “ of preventing or 
at any rate reducing strikes as far as possible in the future ”, in 
initiating this measure. 

The Act provides for the appointment of an officer called the 
Labour Oflicer to watch the interests of labour and to represent 
their grievances before the employers. Further, this Officer will 
act as the delegate of the workers in case they fail to appoint 
delegates when conciliation proceedings are started. In fact, the 
Labour Officer is vested with wide powers. “ For the purpose of 
exercising such power and performing such duties the Labour 
Officer may enter any place used for the purpose of any trade or 
industry to which this Act applies and shall be entitled to instruct 
and call for documents in the possession of any employer or work- 
man as the Labour Officer deems necessary. ” In short, he will 
try and establish contact between the employers and the employed, 
the lack of which has been responsible for so much financial loss 
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to the workers and dislocation to the industry. The success of the 
measure, therefore, will very largely depend upon the personality 
of the Labour Officer and the tact and sympathy with which he 
will deal with the parties to the dispute. 

Another important part of the Bill deals with the conciliation 
machinery. The duty of the conciliator is to endeavour to bring 
about the settlement of the disputes and, for this i^urpose he 
is required to inquire into the dispute and do all such things that 
he thinks fit for the purpose of inducing the parties to come to a 
fair and amicable settlement thereof. He is also empowered to 
adjourn the conciliation proceedings if he thinks necessary to 
enable the i^arties to agree to the terms of a settlement. The 
Commissioner of Labour is to be an ex-officio Chief (Conciliator. 

As regards the procedure it is laid down that if any trade 
dispute exists or is ai)i)rehended, (a) either or both parties to the 
dispute may ai)ply, whether sej^arately or conjointly, or (b) the 
Labour Officer may make a report to the conciliator for a settle- 
ment of the dispute. The conciliator, on receipt of such an 
application or report, if he is satisfied that a trade dispute exists or 
is apprehended, may cause notice to be given to the parties to the 
dispute to appear before him at such time and place as may be 
specified in the notice. The i)arties should thereafter appoint 
their delegates. Ordinarily the number of delegates appointed by 
a party to a trade dispiite will not exceed three. The maximum 
number of delegates to be sent by one party is fixed at 12. The 
Labour Officer can also be a delegate of the workers. When 
labourers fail to appoint delegates, the Labour Officer ipso facto 
becomes their delegate. Penalties have been provided for those 
who attempt to thwart the conciliation proceedings by instigating 
others not to take part in such proceedings. Picketing against a 
conciliation proceeding has been made a penal offence. 

From what has been portrayed in the foregoing paragraphs 
it can be easily said that the success of the Act will be largely 
conditioned by the personality and attitude of the Labour Officer. 
The provisions of the Act set a new precedent, unwarranted by 
the legislation of any other industrialised country. This is due to 
the peculiar atmosphere of suspicion and distrust with which the 
Act has been conceived and nurtured. Prophesies as to the future 
of the measure are really very dangerous because the Act has just 
been put on the Statute book. The Act should, however, be given 
a fair chance in an atmosphere of co-operation and good will, for it 
is only then that its limitations can be clearly visualised. 
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From the foregoing comparative study it will be seen that 
these national legislative measures are the expression of a desire 
for industrial peace, and a peace based on justice. If they have 
not yet solved the practical industrial problem they point 
the way by wliich solution may bo found. The failure to 
achieve the desired objective may be attributed to the defects 
in the constitution of the machinery. These will disappear 
in the light of practical experience. Improvement in the 
organizations of the employers and employed and the growth 
of better temper and greater harmony between the employers 
and the workers will substantially add to the success of the 
measures. A very large number of employers have not realised 
the importance of tlie sympathetic management of labour. Until 
that is accepted as sound economics, industrial harmony will 
remain an ideal diflScult to achieve. Co-operation is a vital 
essential for the reconstruction of industrial relations, but so long 
as the want of sympathy and justice continues to feed the 
disputants, co-operation will never emerge as an integrating force 
in industry. No matter what the machinery employed, the 
disputing parties will imbibe the spirit of mutual agreement once 
they come to know and believe that matters of industrial contro^ 
versy will be considered and adjusted on principles of justice 
and equity. 


Ramswarup D. Tiwari 



THE UNCONSCIOUS THROUGH THE AGES. 


‘ Wc have always to remember that the whole art of living 
lies in a fine balance of expression and repression/ * 

— Havelock Ellis, 

‘ It would be natural to feel towards him as the sailor in the 
story felt towards the horse who got his foot into the stirrup, — “ II 
yoTi’re going to get on, I must get ofr^”\ This is how. William 
James surmises, Wundt and Helmholtz might have reverted to 
their rationalism rather than sticking to their unconsciousism on 
the birth of the omnipotent unconscious of Eduard von Hartmann. 
Recently the advocates of the New Psychology seem to be courting 
similar treatment at the hands of the academic psychologists. 
They claim to have revolutionised Psychology, but in what way 
one fails to understand. They have fondled the concept of 
the unconscious so scandalously that to-day to de6ne the un- 
conscious is extremely difficult, to define it satisfactorily is well 
nigh impossible. If this be the revolution, then undoubtedly 
there has been one. But in any other sense, from the point of 
view of the fundamental tenets of scientific psychology, the claim 
of the analytic school remains a dubious one as yet. Indeed, one 
is required to be within the very fold of these New Psychologists 
to challenge the prophecy of James Ward who observes : ‘ There 
is a psychology which arrogates to itself the title of “new”. 
New it undoubtedly is, and there are signs that in its present form 

it will not long survive As a tnethod in the hands 

of psychlogists it has done some good : as a pretended science in 
the hands of tyros whose psychological training has not even 
begun, it has done infinite harm.‘^ ’ But, whatever be its future, 
to-day it is living, and to speculate over its fate by judicial 
interpretation would not be an unhealthy exercise for a dis- 
interested student of Psychology. 

1. Havelock Ellis, Paychology of Sex^ London, 1933, p. 222. 

2. William James, Principles of Psychology^ New York, 1890, Vol. I, p. 169. 

3. Psychological Principles^ Cambridge, 1918, p. vii. From 1918 to 1935 

the Bitnation has not changed much. The following testimony from a 
psychologist who is also a Freudian is to the point : ‘ The trouble 

with psycho-analysis at present is that there is too much of the art 
about it, and too little of the scientific method that can be applied in 
experimentally controlled and repeated observations * ( Flugel, A 
Hundred Y tars of Psychology^ Duckworth, 1933, p. 297 ). 
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Popular mind is unscientific enough to associate an article 
with its trademark, so much so that it brings the same outlook to 
bear upon even the intellectual movements. The life of Science, 
however, must be counted in centuries ; and it is no wonder if the 
storm raised by the New Psychology lasts until its claims finally 
take root or lose the ground. The issue is quite vast and a very 
significant one too. To examine it in its entirety is beyond the 
scope of this essay which is only an attempt to understand how 
far and in what sense the New Psychology can exclusively claim 
the discovery of the unconscious as its patent property. To be 
precise, this needs more elaboration. But before that a few other 
points must be mentioned. These are • — 

1. Assumptions and Limitations ; 

II. The Known Types of Unconscious Mental Activity ; 

III. Outlines of the New Psychology. 

I shall take up these points severally. 

I. ASSUMPTIONS AND LIMITATIONS. 

( a ) Assumptions. 

The question * Does mind exist ? ’ with its allied riddles falls 
within the province of the philosophy of mind rather than of 
Psychology. 1'he psychologist needs take no pains to prove the 
absurdity or efficacy of the Body-Mind relation. That he should 
feel interested in such problems which have a bearing on the very 
field of his investigations is quite natural, but this interest to him, 
as a psychologist, should be secondary. Mind exists : that there- 
fore is our first axiomatic assumption ; and secondly, that this 
mind forms an alliance with body, making experience possible — 
experience which brings about the fusion of the so called 
subjective and objective sides of the life of an individual. What 
we are directly interested in are the various views about the 
contents of mind^ (mainly in respect of that aspect of it which 
is dubbed the ‘Unconscious’ by the Now Psychologists) which 
have been entertained by different thinkers at different stages in 
the history of Psychology.* 

Here a linguistic difficulty which is unquestionably serious 
deserves explicit notice. Language is indeed deficient for a fault- 
less and adequate expression of the products of conceptual process. 
It is, for instance, impossible to avoid terms like ‘ mind influencing 
body’ or ‘ mental factors ’ etc. The only way to overcome these 

1. This term is not to be confused with the ‘ Content of consciousness’ of 

the ‘ Mind-Stuff ’ theory. 

2. Reference will be made to important persons and events only. 
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inherent deficiencies of language, especially in respect of its 
spatial and temporal associations, is again the exercise of the 
conceptual activity itself.^ 

( b ) Limitations. 

The enquiry will be limited to the Western, or rather the 
European, thought within the period marked by the beginnings of 
psychology among the ancient Greeks on the one side and the 
dawn of Psycho-Analysis on the other. 

The monograph is first a history and then a critique. Mainly 
it is historical in character but the history aimed at is not merely 
a mechanical chronicle : no true history can be that. Critical 
valuations, therefore, would be indulged in, but ‘ when ’ and ‘ how 
far * is to be determined by the specific needs of the historical 
trend. A detailed examination, therefore, of the claims and 
achievements of the psycho-analytic school will not be undertaken, 
though siich a passing review is necessary to complete the task. 

IL THE KNOWN TYPES OF UNCONSCIOUS 
MENTAL ACTIVITY^ 

(a) The Psychological Unconscious : 

( i ) The Innate Unconscious, 

(ii) The Acciuired Unconscious, 

(iii) The Freudian Unconscious. 

(b) The Metaphysical Unconscious. 

(a) The Psychological Unconscious: 

(0 The Innate IJnconsciouH. 

Psycho-analysts start with heredity as the irreducible minimum 
in the mental constitution. But the way they argue minimises 

1. Note the very attempt to put the ditlieulty into words is foiled by words 
like ‘ activity ‘process ’ etc., which remotely imply something with 
which wo do not wish to associate our pure conception of Mind. 

2. No claim to pliilosophical precision is advanced regarding the termi- 
nology here employed, viz., the qualifying terms ‘ Innate \ ‘ Acquired’, 
etc. Mind, by its very nature, can neither be made to fit into a 
coinpartmcntal system, nor can its aspects he thought of as mutually 
exclusive. I am not anticipating at this stage the principle of conti- 
nuity in the functioning of mental apparatus. I only say that both the 
division and the terminology are employed to facilitate the treatment 
of the subject. Further in reply to a possible objection, viz., that the 
very issue raised here is irrelevant, two considerations may be put 
forward : first, that the history we aim at should be as comprehensive 
as possible within the limits we have set to ourselves ; and secondly, 
that the examination of the New Psychology which will close the 
essay should be fair and adequate. 
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the importance of heredity^. Environment comes to play the 
main role, and, further, the constructive work ( if I may describe 
the moulding of the mind in these terms ) to be wrought by the 
Environment is hedged within a strict time-limit. It may start 
with the moment of conception but cannot continue beyond the 
early period in the development of the individual, the limit 
generally suggested being the first five or six years of childhood.* 
The psycho-analysts thus place a limited value on what has been 
called the Innate Unconscious. Men like Henri Bergson’^ and 
Samuel Butler"^, on the other hand, ascribe to this mental 
inheritance a preponderant share in the product of mental activity. 
For others like Lancelot Hogben, heredity and environment are 
almost equiponderant.® For our purposes it would suffice to 
note that by the Innate Unconscious is to be understood those 
inherited mental capabilities which form the foundation of the 
psychic life of the individual. 

O'l) The Acquired Unconscitnis. 

This is what is denoted by the concept of the unconscious, or 
rather subconscious®, of the traditional or even the present day 
general psychology. To bo more precise, we are to understand by 
this term those deeper layers of mind which house the traces left 
during the process of acquiring knowledge^. In the language of 
Graham Wallas, it would be the residue of ‘ nurture * after excluding 
that part of it which is designated ‘ social heritage * Except for 
certain minor considerations, McDougall’s ‘mental structure or 
Scout’s ‘mental dispositions can be brought under this category. 

(Hi) 'The Freudian Vnconsciom, 

In the Freudian terminology we have to distinguish mainly 

1. This view is very likely to he seriously challenged on the strength of 
tliat pernicious and much misunderstood hyi^othcsis of the CEdipus 
complex advanced by Freud and his school. 

2. It needs to be noted here that this is one of the factors which makes the 
psycho-analysts determinists. 

3. Matter and Memory^ London, 1913. 

4. Uriconscio'm Memory, London, 1920 Ed. 

5. N ature and N urture. Hogben is not prepared to take up as yet a fine 
position in this respect. 

6. Academic Psychology does not make any finer distinction between the 
two. 

7. The term ‘knowledge * is to be understood not in the restricted sense of 
being the product of the activity of the faculty of cognition alone, 
were it ever possible, but in its broadest sense. 

8. Wallas, Our Social Heritage, London, 1921, p. 16. 
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between three types of mental activity : first, the ‘ perception-con- 
sciousness*, i.e., the conscious activity of the general psychology^ ; 
secondly, the ‘preconsciousness,’ i.e., the ‘subconscious ’, or ‘uu- 
conscious’ of the general psychology; thirdly, ‘ the unconscious ’. 
For the Freudian concept of the unconscious, I refrain from giving 
any corresponding term from the academic psychology, though 
I could have said that it approaches, for instance, the ‘ unconscious 
mental states’ of Stout.^ But to hazard guesses at this stage 
would be detrimental to the whole discussion. Here we are 
trying only to understand what it is, may be in its mystical form, 
from the point of view of Freud himself, and T will put it in his 
own words : ‘ The term unconscious, which was used in the truly 
descriptive sense before, now comes to imply something more. 
It designates not only latent ideas in general, but especially ideas 
with certain dynamic character, ideas keeping apart from con- 
sciousness in spite of their intensity and activity ’,** Freudian 
unconscious is ‘ active and unconscious^ at the same time.** 

(b) The Metaphysical Unconscious. 

By this term we understand the concept of the unconscious 
not as advocated from the psychological platfrom to serve as an 
interpretation of psychological phenomena, but as offering 
an explanation of the mystery behind the riddle of the Universe. 
Hartmann’s ‘Philosophy of the Unconscious,’ or Leibnitz’s ‘Mona- 
dology * baaed as it is on the principle of continuity and the 
doctrine of pre-established harmony, are mainly attempts of this 
kind, though no doubt they have their respective i)8ychological 
sides. In this connection, it would not be impertinent to remark 
that the distinction made as ‘ Philosophical and Psychological ’ ® 
with regard to ‘ unconscious ’ is better called ‘ Metaphysical and 
Psychological* in the interests of both lucidity and precision. 

III. OUTLINES OF THE NEW PSYCHOLOGY.® 

The various aspects of the New Psychology cannot be taken up 
for discussion here. I shall concentrate only on the following : 

1. The correspondence is shown to give an approximate idea of the concept 
in the language of general or ‘academic’ psychology. Tliey are not 
synonyms. 

2. See Stout, A Manual of Psychology^ 4th Ed., London 1929, pp. 27-29. 

3. Freud, Collected papers^ Vol. IV, London, 1926, p. 25. 

4. Ibid , p. 24. 

5. Encyclopwdia Britannica, 14th Edition, Vol. 24. 

6. As I have already suggested, the term ‘New Psychology’ would mean, 
for our purposes, mainly the Psycho- Analystic School of Freud. A 
passing notice of Freud’s dissenters will be taken later. 
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( a ) Technique of Psycho-Analysis ; 

( b ) Psycho- Analytic Theory ; 

(c) Structure of the Freudian Mind. 

( a ) Technique op Psycho-analysis. 

Only two important features will be considered, viz., 
(1) Transference, and (2) Resistance. 

(1) Transference, 

The ‘ Free association ’ method ranks among one of Freud’s 
outstanding discoveries. It was this ‘talking out’ process that 
dissatisfied Brener but wliich enticed Freud and enabled him to 
lay the foundations of his theory. This method consists in getting 
the patient gradually to transfer his private self to the analyst, 
thereby establishing free communication between the two. It is 
the process by which the subject allows a free play to his libido, 
or sex energy, in a sort of i)ersonal— it can even bo called erotic — 
relationship with the analyst. For eHective cure in the hands of 
Freud and Ids disciples, this peculiar relationship must come about 
during the treatment and must not continue afterwards.^ 

(2) Resistance. 

Transference aims at getting over the usual ‘ resistance ’, 
or the tendency to conceal one’s privacy, that is so natural even 
with normal minds. It is with reference to this that the psycho- 
analyst speaks of winning over the subject. 

The importance which Freud attaches to these two factors 
comes out well in the following remark : 

‘ The psycho-analytic theory endeavours to explain two 
experiences, which result in a striking and unexpected manner 
during the attempt to trace back the morbid symi)toins of a neurotic 
to their source in his life-history; viz., the facts of transference 
and of resistance 

(b) The Psycho-analytic theory. 

At the ontset it should be realised that Freud’s theory has been 
undergoing constant changes. There is hardly a single Freudian 

1, ‘The word “transference” is also used in Freudian doctrine to 
designate the shifting of erotic feelings from one object or person to 
another ; for that process Freud prefers the word “ displacement 
He confines “ transference ” to the physician-patient relation ’ (Jastrow, 
TJie Home that Freud Built, London, 1933, p. 210). Freud calls it also 
transference of accent see his ‘ New Introductory Lectures on 
Psycho-Analysis^ London, 1933, p. 32. 

2. Freud’s The History of the Psycho- Analytic Movemerd^ quoted by 
Woodworth ; Contemporary Schools of psychology, London, 1931, p. 148. 
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concept that has not been subjected to modification in some way 
or other. No doubt scientific method is essentially a method ol: 
trial and error, but in the hands of Freud it has })layed such 
a havoc that now psychology seems to have been fed up with its 
intolerable shocks. A sketch of the theory follows. 

‘ Frond’s general idea of personality is of a conscious ego 
between the upper and nether millstones of the super-ego and the 
repressed libido The terms ego, Biix)er-ago, etc. have alreaily 
l)een explained. The repressed® libido is nothing but tlie 
‘ unconscious ’ which also contains the repi*essivo forces. This is 
a revised edition of Freudian views. Once the conscious indi- 
viduality or the ego itself served for Freud as the censor, but now 
he has vacated the office and the burden falls on the Id, a master 
and a slave rolled into one. 

Now we have to exi)lain the princij)les that hold together all 
those fundamentals of the Freudian Psychology. These are : first, 
the Pleasure-Pain ( ‘ Lust-Unlust ’ ) principle, or simply the 
Pleasure Principle as it is called ; and secondly, the Reality 
Principle. These two can be SJiid to characterise the sex-instincts 
and the ego-instincts respectively. In adopting the Pleasure 
Principle Freud has accepted automatically the psychological 
hedonism along with its inherent fallacies. The end of all human 
action is happiness or more correctly pleasure. But there is again 
a change. Says McDougall : ‘ In his recent work, “ Beyond the 

Pleasure Princiidc”, he has revoked this error and recognised the 
honnic principle as more Lundamental and primary than the 
jdcasure principle; thus showing once more his remarkable power 
of continually developing and rectifying his views.’'^ Reality 
Principle is based on the tendency of mind to modify the demands 
of the pleasure instincts in accordance with ilie needs of the 
actualities. It is the special attribute of the ego. It is the principle 
on which the ego acts in meeting its environment, curbing the 
demands of the pleasure principle whenever and wherever 
necessary. The super-ego acts as the taskmaster in this Freudian 
trinity. 

(c) Structure op the Freudian Mind. 

The main features of the structure of the Freudian mind 
have already come out, though in a scattered w»y, during the 

1, William Brown, Mind ami PersonaUtif^ Ijondon 192G, p. 18G. 

2, Ihe distinction of far reaching importance between ‘repression* and 

suppression* made by Rivers does not, as yet, find a suitable place in 
the Freudian thought. 

3, An outline of Ahnonnal Psychology^ London, 192G, p. 20. 

13 
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course of the foregoing discussion. It is however, better to have 
the whole structure in a compact form. It would suffice to know 
what Freud means by Id, Ego and Super-ego. ‘Id* is the 
Freudian Unconscious which has already been mentioned. Ego 
is a formation out of the Id brought about during the constant 
relation of the individual to his environment. Thus it is both 
conscious or unconscious ; conscious of the environment to which 
the individual reacts, and unconscious in so far as it proves, time 
and again, implicitly or explicitly, that it is almost organically 
related to the Id. Ego then, is the ‘pre- conscious* that has 
‘ perceptual consciousness ’ of the environment which causes pain 
or pleasure according to the nature of the ‘Unconscious* or Id, 
which supports it. and according to the demands of the super-ego 
which rules it. ‘ The ego tries to mediate between the world and 
the Id, to make the Id comply with the world’s demands and, by 
means of muscular activity, to accommodate the world to the 
Id’s desires.* ^ It is the super-ego which serves as a vehicle, 
for a good many of these Id’s desires; the super-ego may 
be called a secondary formation if the Id is understood 
to be the primary one. But the super-ego is not all ‘Id’; 
it is also to some extent a modification of the ego, a modifi- 
cation that dominates it. The super-ego, in Freud’s language 
is ‘ something which enjoys certain independence, pursues 
its own ends, and is independent of the ego as regards the 
energy at its disposal’.^ It ‘has the ego at its mercy and 
applies the most severe moral standards to it ; indeed it represents 
the whole demands of morality, and we see all at once that 
our moral sense of guilt is the expression of tension between 
the ego and the super-ego. * ^ In ‘ the formation of the super-ego * 
lies ‘the origin of conscience * ;"* but ‘in postulating the existence 
of a super-ego’, Freud says, ‘I have been describing a genuine 
structural entity, and have not been merely personifying an 
abstraction, such as conscience.’® Whatever else it is, the 
super-ego is undoubtedly one of the most superbly j)aradoxical 
of Freudian constructions. It will have to be taken up again 
for description, if not for explanation, in the concluding stages 
of our discussion. For the present I shall sum up the structure 
of the Freudian mind by giving a rough diagram representing 

1. Freud’s The Ego and the Td, London, 1927, p. 83. 

2. Freud, Neiv Introductory Lectures on Psycho-Analysis, London, 1933, p. 82. 

3. Ihid.^ p. 83. 

4. Ibid., p. 84. 

6. Ibid., p. 88. 
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in outline the topographical relationship of conscious and un- 
conscious ; Id, Ego and Super-ego. 

The Freudian Mind« 



The diagram is clear so far as it goes, 

“ A stands for the * Unconscious' proper, or the ‘ Id.’ 

“ a' ” stands for the Super-ego. 

“ B ” stands for the Ego, or the Pre-conscious. 

“ B' ” stands for the ‘ perceptual ’ consciousness. 

1. The diagram is adopted, with slight modification, from Joseph 
Jastrow’s The House that Freud Built, (p. 88). It is based on 
Freud’s diagram in The Ego and the Id, and Jastrow reproduces it 
from Healy, Bronner, and Bowers: The Structure and Meaning of 
Psycho Analysis, I take it from Jastrow and not direct from Jastrow’s 
source because I have to quote his meaningful observation: ‘Freud 
has even reduced to a diagram how the glory of man was shaped out 
of the void. It seems an uncouth picture of creation ; it is offered 
merely as a memorandum aid to imaginations concretely inclined 
(p. 89). 
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Now, I can restate the pro})lem in more specific terms. Two 
points will be considered here; First, the analysis of our aim, 
i.e., the ‘what ’ of our problem ; and secondly, how we are going 
to handle the different issues brought out by the analysis, i. e., tho 
plan of procedure. 

(a) The ANALYSIS OF OUR AIM. 

(i) T() go back into the history of thought in order to noio 
whether that part of mind which wo call unconscious (in all the 
senses already related), or the contents of which, in part or whole 
are qualified ‘ unconscious \ did or did not fall within the 
purview of the thinkers of tho past, though they might not have 
called it ‘unconscious or ‘ sub-conscious’. 

(ii) To see where in the history of thought we comc' across 
the term ‘unconscious’ for the first time, and in what sense. 

(iii) Has the notion been developing ? If it has been 
developing, has tho development been along one line or several ? 
If the latter, to see whether all these different, lines, divergent or 
convergent as they may be, can be traced back to the same 
origin, wholly or partially. 

(iv) As a corollary, to note incidentally how far the dis- 
tinction between philosophical, or metaphysiail, and psychological 
unconscious is tenable on the strength of the evidence already 
adduced. If tenable, is the dichotomy mutually exclusive ? or 
does it overlap ? And if it overlaps to undertake tho scrutiny of 
the common ground to be able to say whether the overlapping is 
the essence or tho accident. 

(v) To bring out clearly the contribution of Psycho-Analysis 
in enlightening this aspect of our mental activity from the ])oint 
of view of Psychology. 

(vi) To assign a place to the play of the unconscious —whatever 
import we may come to give to the term by this time — in the 
making of man. 

(b) The plan op procedure. 

I. — The Unconscious in its historical setting. 

Two periods ; — 

(A) First period : Ancient 

(1) Protagoras (circa 480-410 Ik C.), 

(2) Socrates (460-399 B. C.), 

(^) Plato (427-347 B. C.), 

(4) Aristotle (384-322 B. C.), 
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(11) Second period : Modern and Contemporary 

(a) (1) Leibnitz (IG4G-171 6 A. D.), 

(2) Herbart (1776-1841 A. D.), 

(3) Schopenhauer (17S8-1860 A. 11.), 

(4) Hartmann (1842-1906 A. D.). 

(b) Samuel Butler and others including Henri 
Bergson and Frederic Myers. 

General Considerations. 

II. — Unconscious of the New Psychology. 

(a) Its Theoretical Aspects ; 

(b) Its Practical As])ects. 

III. — Retrospect. 

I. THE UNCONSCIOUS IN ITS HISTORICAL SETTING. 

(a) The First Period : 

The consensus of scholarly opinion gives the credit of laying 
the foundations of scientific psychology to Aristotle in recognition 
of his work ‘ De Anima But it must be remembered that 
Aristotle had the distinct advantage of standing over the shoulders 
of a good many powerful meditators of the past, among whom 
must be named as the first and the foremost, Socrates^ and 
Plato‘S. True, the problem under discussion being psychological, 
and <iuite a scientific one at that, its treatment should naturally be 
expected to start with Aristotle, the accepted founder of scientific 
psychology'’. But the enquiry being, in the main, historical, to 
neglect the iirominent forerunners of Aristotle means falling an 
easy dupe to ‘ Do Anima ’. The shortest cut to understand and 
ajipreciate the work of a great mind is always a straight line. And 
to get what is precious in them for us, Socrates and Plato must be 
directly approached. But before that a word about Protagoras. 

(1) Profago7'a8 {480-410 B. C7. ). 

Socrates and Plato do owe a debt to Protagoras as the founder 
of the psychological methodology, ^fhe method of Protagoi’as was 

1. See An Outline of Modern Knowledge^ London, 1931, Aveling’s article on 
Psychology, p. 310. 

2. It is often forgotten that Aristotle derived much of his information 
from Plato, and we must specially observe that he more than once takes 
Plato’s irony too literally ’ ( Burnet, Early Greek Philosophy^ 2 nd Ed., 
London, 1908, p. 420 ). 

3. See Ward, Psychological Principles^ Cambridge, 1918, p. 2, Also see 
Brett’s Article History of Psychology ^ Encyclopaedia Briiannica^ 14th 
Ed,, Vol. 18, p. 707. 
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a subjective one applied to psychology which was empirical in 
character. It is this empirical psychology of Protagoras, the 
Protagorean relativism, that made ‘ man ’ ‘ the measure of all 
things.’ This relativity comes out well when Protagoras says, 
‘ Matter is a pure flux, it is not anything fixed and determined in 
itself, for it can be everything, and it is different to different ages 
and to the various conditions of waking and sleep Reference 
to ‘ages’ and ‘the various conditions of waking and sleep’ testifies 
to the admirable powers of reflection of Protagoras with regard to 
the psychic side of man’s life^. His perception theory was based 
on two types of motion : one in the thing itself, other in the 
percipient organ. This motion, in both its ways, was a condition 
precedent for ‘ perception ’ which becomes on the very theory 
independent of both. It was fundamentally this principle of the 
subjective nature of sense-perception that established for 
Protagoras the identity of perception and the entire knowledge 
of the thing perceived. As Hegel observes : ‘ Reflection on 
consciousness came to consciousness with Protagoras ’,® and 
thus, in a sense, it would not be beside the point to speak of 
him as the Descartes of Ancient Greek philosophy. Here, then, 
are the crude beginnings of looking at mind as the motivating and 
activating agency playing an important part in determining the 
nature of our Experience.^ As an historical event this discovery 
should prove of considerable importance to the student of even 
current dynamic psychology. 

( 2 ) Socrates ( 469-S09 B. ( 7 . ). 

Socrates also mainly concentrated on method. He seems to 
have entertained no ambition to develop a philosophical system, or 
a psychological theory, of his own. * He was neither savant nor 
wandering teacher, belonged to no school and adhered to none. ’ ® 
That his method alone brought him all the honour that is so 

1. Quoted by Hegel, Greek Philosophy ^ London, 1892 Ed., VoL 1., p, 376-77. 
For a literary expression of this conditioning character of mind, cf. 
Milton : 

‘ The Mind is its own place, and in itself 
Can make a Heaven of Hell, a Hell of Heaven.’ 

(Paradise Lost^ Book I.) 

2. Windleband remarks : ‘ The germ of the doctrine of Protagoras is 

found in his elfort to explain the ideas of the human mind psycho* 
genetically ’ ( A History of philosophy, London, 1914 ed., p. 71 ). 

3. Ibid.^ p. 377. 

4. In the Protagorean sense. 

6. Windleband, A History of philosophy, London, 1914 ed., p. 71. 
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deservedly his is because of its aim, viz., self-knowledge and self- 
development ; ‘ know thyself ’ was the core of his life’s mission, 
Socrates not only lived his philosophy but died a martyr in its 
cause. If we leave aside the method, we find that the main 
purpose of Socrates coincides with the immediate goal of the 
psycho-analysts.^ It is difficult to exaggerate the intimate know- 
ledge of human nature and mental activity essential for the work 
which Socrates did in those times. This is so well seen in his 
dialectical arguments. He boiled, as it were, the mind of the 
other party in such a way that a superficial observation was 
reduced to a logical proposition through a process of convectional 
currents. Reason, for Socrates, was the logical nexus upon which 
the whole argument revolved. 

Life, however, transcends Reason at times when even the 
greatest have to confess their helplessness. ‘Da)mon’ was the 
explanation of Socrates for this kind of helplessness. To under- 
stand the full meaning of this ‘ daemon ’ it must be realised that 
Socrates was not only a moral teacher but was also anxious, all his 
life, to ‘ know ’ human life and its development in their entirety. 
The practical side of life was his chief concern. In this light 
the ‘ daemon * clearly appears to be something in human conduct 
that defied the rationale of the Socratic psychology. No doubt, 
Socrates thought of it as the God in man, but this God seems to be 
only that ever ready benefactor of philosophers — a dms vx 
machina. Here a query is possible. In this way, it may be said, 
a good many philosophers will have to be brought in line 
witli Socrates. To satisfy this doubt a distinction needs 
notice. Socrates introduces this deiis ex machina not as an ex- 
planatory principle to overcome an obstruction threatening to 
founder an ideal philosophical construction but as something to 
stand for the very part of the self which eludes a reasoned 
analysis of its nature. Socrates the reasoner had to stoop and 

1. The following observations are to the point : — 

(1) ‘The Freudian Ethics is a literal and concrete justification of the 
Socratic teaching.’ 

— Holt, The Freudian wish and its place in Ethics^ London, 1915, p.l41. 

(2) ‘ Psycho-analytical treatment essentially consists in the attainment 
of the patient of fundamental self-knowledge by systematic and 
lengthy 'introspection. * 

— von der Hoop (Gharacter and the Unconsious^ London, 1923, p. 2G). 

(3) ^ Know thyself ie the first maxim of mental hygiene.’ 

— McDougall, Energies of Man, London, 1932, p. 304. 

(4) Also see Outlim of Modem Knowledge, London, 1931, Flugel’s 
article on the Theories of Psycho-Analysis, p. 369, 
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admit his inability to go ahead beyond a particular limit in the 
analysis, or even the understanding, of his self. Socrates* 

‘ daemon * then comes to be that unanalysable part of the self 
which wields visible influence in the explicit manifestations of the 
self’s activity. 

Unfortunately we lack adequate help from scholars to enable 
us to say something definite to bring out the significance of the 
Socratic ‘ daemon ’ in the language of current psychology. The 
problem of the Unconscious, in one form or other, has received 
the attention of many a psychologist of our generation. But in 
ascribing the historical leanings of this particular aspect of the 
mind, the farthest limit reached seems to be Plato.^ Three 
scholars, however, may be said to render a substantial help in 
making us feel secure on the ground of our finding. I refer to 
Hegel, Zeller, and Gomperz. To avoid possible distortion, I shall 
quote here passages from their works for being judged on their 
own merits. 

1. (a) Describing * the characteristic form in which this sub- 
jectivity — this implicit and deciding certainty — appears in Socrates* 
Hegel writes", ‘ Since everyone here has this personal mind 
which appears to him to be his mind, we see how in connection 
with this, we have what is known under tho name of the 
Genius of Socrates; for it implies that now man decides in 
accordance with his perception and by himself. The Genius'* 
of Socrates is rather all the other and necessary sides of his 
universality, that is the individuality of mind which came to 

consciousness in him etpially with the former That in 

Socrates we should discover what comes to pass through reflection 
in the form of the unconscious, makes it appear to be one 
exceptional matter, revealed to the individual only, and not as 
being what it is in truth. Thereby it certainly receives the stamp 
of imagination, but there is nothing more of what is visionary or 
superstitious to be seen in it, for it is a necessary manifestation, 
though Socrates did not recognise the necessity, this element being 
only generally before his imagination ’ (p. 422). 

(b) * The Genius of Socrates is thus to be taken as one 
actual state, and is remarkable because it is not morbid but was 

1. Perliaps the vagueness of the Socrati{! ‘ da 3 mon * with no psychological 
theory to back it justifies their indifference. 

2. Iliatory of Philosophy^ London, 1892 ed. Vol. 1. 

3. One of the many interpretations of Socratic ‘ dinrnon *. It should be 
noted that we are not committing ourselves to Hegelian psychology. 
The question does not arise here. 
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necessarily called up through a special condition of his conscious- 
ness. For the turning point in the whole world-famed change of 
views constituting the principle of Socrates, is that in place of the 
oracle, the testimony of the mind of the individual has been 
brought forward and that the subject has taken upon itself to 
decide ’ (p. 425). 

2. Zeller^ is in complete agreement with Hegel regarding 
this forward step taken by Socrates. But he proceeds to point 
out ‘ a compensating drawback He observes : ‘ The mind when 
first disenthralled and placed in a position to exercise its own 
freedom, could not at once trust its own decisions in every case, 
but allowed any indefinite impulses which claimed to be divine 
revelations to prevail against the dictates of its own intelligence. 
The Daeinonium of Socrates was not therefore Socrates himself, 
but a kind of oracle, his mind, but his mind only half conscious 
of itself * (p. 80). 

And describing the ‘ daemon ’ in his own words Zeller goes 
on to say : ‘ As he watched with careful eye all that transpired 
within, endeavouring to let nothing escape him, he discovered a 
residue of feelings and impulses, which could not be explained 
from what he knew of his inner life. This he regarded in the 
light of divine revelation, and believed that he enjoyed it in that 
particular form which goes by the name of the Daemonium’ (p. 73). 

3. Gornperz writes^ : ‘ The statement that the djernon® 
held him back whenever he felt any inclination to take active part 
in politics, may be taken to indicate that he was here guided by a 
species of instinct, a dim but truthful estimate of his own 
capabilities emerging from the subconscious undercurrents of 
l)sychic life ’ (p. 88). 

All these passages go to show that Socrates did recognise in 
his ‘diomon* what we to-day call the unconscious. That he 
called it ‘ Damon * or the God is but the result of the social 
milieu in which he was brought uj). It was due to what we have 
called the acquired unconscious. This Damon has its source in 
the unconscious, or rather the extra- conscious, and is all the more 
powerful and determinate than the conscious individuality of 
Socrates ; and the recognition is made by Socrates himself. Thus 
I suggest that it may be looked upon as the element of the un- 
conscious in the psychology of Socrates, As far as I can under- 
stand the distinction made by Freud between the Ego, the 

1. Socrates and the Socraiic Schools, London, 1868. 

2. Greek Thinkers, London, 1913 Ed., Vol. 11. 

3. Ill Greek in the original. 

14 
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Super-ego, and the Censor, I hazard the opinion that the Socratic 
Daemon comes very near to the Freudian Super-ego. 

Before I take up Plato, I have to add a paranthetical remark 
which has reference to the whole discussion. When I say that a 
particular asiiect of mental activity is designated ‘X’ by Socrates 
and by Freud, and further add tbat in their objective reference 
the two expressions are almost identical in nature, what is 
presented is a mere ‘scientific’ description of facts— a description 
Which has nothing to do with the tjuestion of the correctness of 
either. What is emphasised is the recognition of a particular 
aspect of mental activity by the thinker himself and the 
correspondence, if there be any, between that conception 
and the modern one. Take for example, the letters ‘ P ’ and ‘ tt ’ 
of the English and the Greek alphabets respectively con- 
veying, as they do, virtually the same phonetic value. Now if I 
assert that ‘P’ and ‘ ’ are two letters, the one English and other 

Greek, almost identical in their nature inasmuch as they have the 
same linguistic significance, I think that my statement does not in 
the least imply any judgment about their respective propriety or 
impropriety. This confusion needs to be guarded against through- 
out this discussion. 

One more thing. In pointing out similarities — distinctions 
would not create any confusion — I do not in the least suggest that 
Socrates, for instance, has anticipated Freud, or Freud has borrowed 
from Socrates. To maintain that in scientific language, substantial 
and specific evidence of other kind is recpiired. And even 
supposing that Socrates has said something that appears to us as 
having a genetic relation to Freudian findings, Freud’s greatness is 
none the less for that. Creation indeed is difficult and critics are 
but pigmies before creators. Our purpose, I repeat, is to under- 
stand the evolution in time of the ideas about mind with reference 
to one of its particular aspects, viz., the unconscious. 

00 Plato {427‘SI7 B.C.). 

From stimulus to response is only a step. And Socrates leads 
us to one who stands unparalleled in the history of philosophy for 
his exemplary veneration towards a worthily revered master. 

The Psychology of Plato was a sort of bridge between his 
Metaphysics on the one hand, and Ethics on the other. Plato had 
already postulated the doctrine of Ideas to explain the world of 
Becoming. This metaphysical theory of the universe, however, 
was but an aspect of Plato’s genius. Along with his eagerness to 
solve the riddles of another birth or another world, Plato was keen 
enough to lay his hands on the problems at hand with equal 
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enthusiasm. Ho had an ardent desire to understand and evaluate 
human nature in all its aspects. For this again he needed some 
principles, if not a theory, which would account satisfactorily, for 
all the variety of mental phenomena before he could come to think 
of the fundamental problems of life. Here the difiiculty arose. As 
a great intellectualist Plato hankered after consistency. Consist- 
ency is lame without relevance and Plato in his attempt to 
incorporate the theory of Ideas in the principles he postulated to 
explain Mind and its working, leaves us a specimen of what may 
be called metaphysical psychology. But however fictitious it 
may appear on its theoretical side, in its ai)plied form Plato’s 
Psychology bears all the marks of a genius.^ It is, as Windleband 
points out, ‘ A first attempt to understand the psychical life from 
within, and in accordance with its internal character and 
articulation I have said enough to indicate that in trying to 
define Plato’s conception of Mind we are confronted at the outset 
with the difficulty of understanding ‘8oul’ as something that is 
split up into parts to enable it to answer two calls in the main, 
viz., that of the World of Ideas and of the World of Phenomena. 
This feature which manifests itself in the tripartite division of the 
soul pervades Platonic tliought in its psychological no less than its 
ethical aspects. Plato divides Soul into three parts, viz., (1) the 
rational, (2) the irrational which is further divided into (i) the 
spirited and (ii) the appetitive. The first part, i.o., the rational 
stands for pure Reason, and is the special privilege of man as 
against the lower creation. It is through the agency of this side 
of his nature that man is able to get into touch with the World of 
Ideas. The other part, i.e., the irrational one, with its sub- 
divisions, brings the soul into contact with the world of sense or 
of Becoming. As we are concerned with only an aspect of 
Plato’s Psychology, what has been already said about Plato’s 
psychological reasoning will suffice. The Platonic riddles whether 
the entire soul, or only the pure or rational part of it, is immortal, 
or how far we are to take Plato literally at all so far as this 
tripartite division of the soul is concerned, need not detain us. To 
suit the present purpose, three points in Plato’s teachings are 
singled out : first, the Doctrine of Eros (The Symjwsiiim ) ; secondly 
the Recognition of Dreams (The Republic) ; and thirdly, the 
Doctrine of Reminiscence (The Meno). 


1. Referring to Plato’s theory of Education Brett writes, ‘It is the first 
great example of applied psychology and .also presents the germs of 
social psychology* {Encyclopcedia Briiannica^ 14th Ed., Yol. 18, p, 707). 

2. A llistory of Philosophy^ London, 1914 Ed. p. 123. 
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(a) The Doctrine of Eros.^ 

Eros is the chm vital of Plato’s philosophy of Infe. Tht? 
significance of this doctrine has been elaborated by Plato in that 
splendid piece of artistic creation, — the Symimsium. Ei'os 
manifests itself in all the various forms of human life and even 
Eeason as an aspect of the human soul is under the influence of 
this fundamental drive. ATewed in its proper perspective, the 
Symxiosiuvi is not altogether a fiction. Except for some funda- 
mental questions which remain unexplained, but which are not 
peculiar to this doctrine alone, the story of Symposimn remains 
l^retty consistent with the general trend of the Platonic thought. 
Soul, prior to its birth in human form, existed disembodied and 
being pure Reason could be in direct contact with the World of 
Ideas. But once it got enchained within the bodily confines it no 
more remembered, by itself, the Ideas. It was enjoined to 
co-operate with the irrational jiart and its x)urity was polluted. 
It was then that some agency was necessary to revive the memory 
of the Ideas. Beautiful objects, for instance, are one such agency 
which reminds the human soul of the Idea of Beauty that 
ultimately becomes the goal for the virtuous. Man thus becomes 
a creature who has through Reason the knowledge of the Good 
from the beginning, but he is essentially an imperfect creature, 
being himself a constituent of the World of Sense, and can only 
hope to advance towards perfection through the symphony of all 
the three sides of his soul. 

Eros of Plato is mainly a fundamental drive permeating 
all the activities of human life, but there are also other 
important factors characterising this impulse which stand 
out in their true colours only when the dialogue is read as a 
whole. Taken partially, we arc most likely to be misled in either 
of the two ways : the one form is the scandalising interpretation 
of the much misunderstood concept of Platonic love ; the other 
extreme is to identify the Eros of Plato with the philosophic 
impulse only. Both these points of view are too partial and there- 
fore misrepresentations. True, to start with, Eros is represented 
as a vague and sensually inclined impulse, it is also true that the 
end or the ultimate goal of this Eros is to he the * philosophic 

1. I hold that if Plato is to be referred to in connection with the 
Freudian or the Psycho-analytic thought it is his doctrine of Eros 
that needs to be emphasised more than anything else, Northridge, for 
instance, in his Modern Theories of the Unconscious^ (London, 1924) 
refers in a very passing way only to the recognition of memory and the 
‘ appetites ^ as noteworthy points. See p. 1—2. 
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impulse These two are extremes. But extremities do not make 
a straight line, and what is of fundamental importance with regard 
to the Platonic Eros is the urge that underlies the development of 
this imimlse from beginning to end as also the various stages of 
the process itself. The extraordinary differences between th(' 
respective nature of the two extremities are only superficial. 
Rightly understood thc^y arc not two, but only two aspects of one 
and the same fundamental drive. These aspects in their specific 
form are especially human, though the drive in a slightly diiferent 
form is also found with the animal world. ^ This makes it 
sufficiently clear that the two ends represent a kind of series having 
for their common denominator the hankering after perfection 
in one form or other. Here, for instance, with reference to 
sensual love it is the craving for immortality by means of the 
continuation of the sjiecies, while in r(‘Si)(‘ct of the philosophic 
impulse it is the yearning of the soul to be immortal through a 
process of the contemjilation of the Good which is also the Beauti- 
ful. I may now restate this impulse as an urge to overcome pain 
and conquer ph^asure, to enhance the happiness of man by getting 
within reach of the immortality of the soul.^ Having thus far 
explained what ‘ Eros ’ means as a platonic concept, I i)roceed to 
point out its relative importance from the point of view of the 
Freudian concept of Love or what is otherwise known as 
the Libido. 

The word ‘ sex ’ in tlu^ Freudian ust^ of the term ‘ libido ^ or 
sex energy has a very wide connotation, Flugel remarks : ‘ The 
terms “ libido ” and “ sex as used in Freud, are in fact used 
somewhat similarly to the “ Love of (Christian tradition or the 
Platonic Eros, though tlie psycho-fina lytic views as to the nature 
and development of sex ’’ are far more detailed and precise 
The first part of Fingers statement cannot bo gainsaid but the latter 
cannot easily be endorsed. Nicoll has rightly pointed out the 
one-sidedness of the Freudian concept of libido.'^ As 1 shall 
have occasion to show later, it is the peculiar Freudian use of the 

1* It is interesting to note here the point, which I shall have occasion to 
refer to at a later stage, that the Freudian Super-ego is a development 
peculiar to man and man alone. 

2. The words * pleasure ‘ pain * and ‘ happiness * are to be understood 
in the Platonic sense which differs from the Freudian. 

3. An Outline of Modern KnotcledgCy London, 1031, FlugePs article on the 
‘ Theories of Psycho-Analysis^ pp. 373-74. 

4. Bream Psychology^ London, 2nd Ed., 1920, p. 77 ff. See also McDougall, 
An Outline of Psychologic London, 6th Ed., 1933, p. 431 ff. note (i) ; 
and Jastrow, The House that Freud Built ^ London, 1933, p. 48 ff. 
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term libido that is to be counted as one of the grounds on 
which Jung and Adler had to disagree with their leader. 

The resemblance between the Platonic Eros and the Freudian 
liibido has a manifold significance. Both stand for that imper- 
ceptible primal urge which goads on and explains Life. It is in the 
Platonic conception of Eros that we have the germs of those basic 
principles of the psycho-analytic theory, viz., the* Lust-TJnlust’ 
Principle and the Reality Principle, of the play of the sexual 
impulse, of the conflict of various desires — all these as constituting 
the essence of man’s struggle for a condition of equilibrium, for 
some measure of happiness. Furthermore, it must be noted that 
the dream-condition and the talk about appetites that we read in 
the Reimblic ’ has a genetic connection with the influence of this 
‘ Eros 

(b) The Recognition of Dreams. 

In his Introduction to Henri Bergson’s ‘Dreams’, Slosson 
writes : Before the dawn of history mankind was engaged in 

the study of dreaming When a scholar laboriously 

translates a cuneiform tablet dug up from Babylonian mound 
where it has lain buried for five thousand years or more, the 
chances are that it will turn out either an astrological treatise or a 
dream book.’^ Whatever it turns out to be, I am only concerned 
with the gist of the remark. The problem of dreams is not a new 
one. Tlie first book*, Freud himself says, ‘in which the dream 
is treated as an object of psychology seems to be that of 
Aristotle’^; but further he has rightly pointed out that the 
investigation of the phenomenon of dreams on scientific lines has 
never been undertaken before him." The claim is perfectly 
justified.^ It is indeed true that with the dawn of Psycho- 
Analysis the scientific study of dreams has been brought to the front. 
But how far this zeal of the analytic spirit has succeeded in 
unravelling the mystery enwrapping the world of dreams remains 
yet a question for the future. The various ways of interpreting 
dreams, for instance, are still in the crucible as regards their 
respective merits. To refer only to the Freudian way. Rivers 
has rightly shown some of the salient drawbacks of the Freudian 
theory of <^r eams.^ finds reasons to disagree with Freud’s 

1. Henri Bergson, Dreams^ 2nd impr., London, 1915, p. 5. 

2. Th^ Merpretation of DreamSy London, 1915 ed.,p 2. 

3 . Ibid,yp.Z. 

4. Cf. Rivers, Conflict and Dreamy London, 1923, p. 2. Also, Tansley, The 
New Psychology y 9th impr., London, 1924, p. 131. 

5. Conflict and Dream is a treatise mainly devoted to the critical examin- 
ation of the Freudian theory of dreams. 
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views on the nature of dreams as wish fulfilments, ‘distortion’ 
as a universal feature, as also the Freudian symbolism.^ Hero 
it is not my intention to undertake the examination of dreams 
as a psychological phenomenon. What I wish to show is only 
that Plato was aware, in very much the same way as the ‘psychic- 
researches’ of to-day, of the significance of the dream-consciousness 
having its abode in ‘a sort of subuniverse alongside of the waking 
world’®, or in the unconscious or extra- conscious as we may 
call it. In support I have only to quote a passage from the 
EopuUlc to show how it stands from the point of view of Psycho- 
Analysis. 

By way of preliminary considerations, however, a few general 
remarks about the psychology of dreams are necessary. It will 
suffice my purpose to refer only to its general nature and its 
importance from the point of view of the New Psychology. 
Other considerations like the significance peculiar to different 
types of dream-contents which differ according to the difference 
in the age of the dreamer as also with his intelligence, and even 
with different walks of life ; or say, the effect of dreams in 
the psychological development of the individual ; or, dreams in 
their relation to the actual life of the individual — these are details 
which can safely be omitted for the present. 

It is not too much to say that everybody who sleeps dreams, 
and everybody who breathes sleejis. Children dream, adults — men 
and women — do dream, a professor dreams but a toilworm 
craftsman dreams too. And an honest beggar is a dreamer perhai)S 
of far more pleasant dreams than those of a wealthy wretch. 
Even dogs dream, they say. Dream-experience, in short, is too 
common to be introduced as something strange. But it is this 
very feature of universality that has undermined its importance 
to a considerable extent. The laity is prone to look upon any 
attempt to understand and interpret dream-experience on scientific 
lines rather as much ado about nothing. Indeed it is to the great 
credit of psycho-analysts that they have been strongly emphasising 
the peculiar bearing of this aspect of mental activity upon 
the working of mind in general. It may be noted then as 
the first characteristic of the phenomenon of dreams that 
from the point of view of dreaming we are all children of 
one God. 

1. It should be noted that on these points there seems to be general 

agreement between Nicoll {Dream Psychology)^ Tansley {The Neio 

Psyc1wlogy\ and Rivers. 

2. James, Principles of Psychology^ New York, 1890, Yol. TI, p. 294. 
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As for the immediate causes of dreams, we find it possible to 
account for them in terms of external sense-impressions, or 
internal, i, e., organic, stimuli, or sometimes both. The nature 
and intensity of the recent experience too weighs a good deal in 
bringing about dreams, though naturally their inflixence is felt 
through one of the causes already stated. Dreams, as Freud 
would say is a phenomenon that is ‘ hyper- determined.* 

Further all dreamers know that dream experience differs in 
kind from waking experience. Wo speak of even the dream- 
consciousness as distinct from the waking-consciousness. It is this 
dream-consciousness which tries to systematise the dream- contents, 
though the waking consciousness may, with all vehemance, 
stigmatise the dream as an incoherent whole. 

Again it is also well known that X cannot have direct access 
to the dream experience of Y, nor Y to that of Z, nor Z to that of 
X. Dreams are not amenable to exteimal observation. But it is also 
true that X, Y, and Z are not wholly unconscious of their dreams ; 
otherwise it would not be possible for them to relate their 
dreams in the waking state. And here we at once come to think 
of the link between the dream life and the waking life. It is at 
this stage that we strike upon the point of fusion of the dream 
consciousness and the waking consciousness. 

The following diagram may conveniently aid in visualising this 
contact. Imagine two circles, one smaller than the other, touching 
at the point 0 through which a common tangent is made to i^ass. 
The straight line AB joins the two centres through O, the point 
of contact. 

Life. Dreaming,' and Consciousness 


H 



Pig. 2. 
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I have represented the dream-life by the smaller circle mainly 
because I am not here concerned with the abnormals and 
experimental dreams. My main concern, it will be observed, is 
with normal minds and si)ontaneous dreams. And the part of life 
we spend in dreams is supposed to be much less than that covered 
by the waking life. Leaving aside the exceptions that we 
come across in the form of dual personalities, the life of an 
individual is generally taken to be a unity, and in the figure the 
line MON represents the general stream of life that accounts for 
the individuality or the unity of the life of an individual. The 
point O represents the momentous present which is, as Leibnitz 
says, ‘ big with the future and laden with the past *, It is at this 
point that the contact takes place. When we speak, for instance, 
of their dream-experiences being related by X, Y or Z respectively, 
we imply a link between the dream-consciousness and the waking 
consciousness of each, that is to say, we at once admit the possibility 
of bridging the gap that severs the two as two experiences differing 
in kind. This bridge is formed by that highly important mental 
activity, viz., memory. I have said that the line AOB represents 
the line of memory, 0 being the point where it touches the straight 
line MON which represents the general stream of life. Thus from 
the point of view of Life, Memory, like the ‘present’, has a peculiar 
temporal significance. As J. H. Haldane observes, ‘Memory is 
indeed a meaningless word apart from conscious experience of a 
past in personal relation to a i^resent’.^ Forgetting is common to 
both the types of experiences" and in the figure the dotted clusters — 
a, b, c ; a', I/, c' — may be taken as representing the forgotten 
experiences, if such an expression be allowed. Now, ‘ What is 
forgotten ? ’ and ‘ What is remembered ? ’ are questions that touch 
the fabric of human life almost at every point in its texture and 
thus are too wide to be discussed hero. Moreover, they fall outside 

1. The Philosophy of a Biologist ^ Oxford, 1935, p. 81. Cf. Bergson, ‘Our 
memories, at any given moment, form a solid whole, a pyramid, so to 
speak, whose point is inserted precisely into our present action. But 
behind the memories which are concerned in our occupations and arc 
revealed by means of it, there are others, thousands of others, stored 
below the scene illuminated by consciousness’ {Dreams, London, 1915 
impr., pp. 36-37). 

2. ‘All those factors which produce forgetfulness in the waking state are 
also determinant for the forgetting of dreams ’ (Freud, Interpretation of 
Dreams^ London, 1913 ed. p. 36). 

It should be noted that this phenomenon had not escaped the notice of 
Plato ; but the form in which we have it is rather rudimentary. See 
Brett’s History of Psychology, Vol. I, p. 77. 

15 
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my immediate purpose. SiifiBce it to say that what is remembered 
and what is forgotten has, besides many other causes^, a vital 
relation to the individual’s interests** in life. It needs to be added 
here on the strength of what has been already said that even in the 
most faithful account of a dream by the dreamer himself, the 
possibility of distortion cannot altogether be ignored. The 
distortion** itself is likely to be unconscious in the sense of being 
not deliberate. 

To sum up the discussion on the topic of dreams : 

( i ) Dreams are a pretty universal phenomenon. 

( ii) Dreams differ as to their contents according to age, the 
degree of intelligence, and the different spheres of life. 

(iii) From the point of view of the waking state, dreams are 
partly unconscious and partly conscious. 

(iv) Dreams defy external observation. 

(v) Memory constitutes the link between the dream 
consciousness and the waking consciousness, with a very strong 
possibility of distortion of the nature of the dream contents and 
their significance (as related by the dreamer). This possibility is 
all the more enhanced because the nature of the contents of dreams 
often differ very widely from the actualities of the waking state, 
though on closer observation the relation may come to be as 
meaningful as that between a politicial cartoon and the actual 
political situation."^ 

On the admission of Freud himself, it is the theory of dreams 
that marks a turning-point in the history of psycho-analysis.® To 
lay down the theory in full and to describe it in all the possible or 
even the known ways would need for itself a monograph. Freud 

1. Soundness of sleep, for instJiiice, so far as dreams are concerned. 

2. The word interests* is here to ])e understood in its popular sense: 
technically, in view of certain associations, it cannot be used without 
defining its meaning with reference to the context. 

3. Understood in its Freudian sense, there are differences of opinion 
regarding this feature of the Freudian tlieory of dreams. Rivera sugg(‘sts 
the word ‘transformation* instead (Conflict and dream, London, 1923, 
p. 4). See also Tausley, The New Psychology, 9th impr., London, 1924, 
pp. 141-42. 

4. Nicoll has finely compared dreams with cartoons. See his Dream 
Psychology, 2nd edition, London, 1920, especially chapter IV, p. 23 ff. 
Also see for the general nature of dream.<< Kimmins, Children's Dreams, 
London, 1920, chap. II, p. 20 ff. and Dibhlee, Jiistinct and Intuition, 
London 1929, chap. XV, p. 267 ff. 

5. Introductory Leckms on Psycho-Analysis, London, 1933, p. 15. 
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indeed is a master hand at graphic exposition. But piciuix^squc) 
descriptions are, more often than not, elusive and suffer from th(^ 
concomitant danger of inexactitude. Freud’s exposition is all the 
more so. It is quite nice to speak of the waking, sleeping, or even 
standing and sitting, ego, for instance, on the public platform and 
for the effective narration of the Freudian discoveries. But 
for theoretical description in scientific language this multi-faced 
ego proves quite an insurmountable obstacle, and in his struggle to 
remain consistent at least with himself the ego of the scientist 
is almost shattered to ijieces. Nearly three-fourths of the Freudian 
literature would not have been there, only if Freud had taken 
care to be scientifically precise and unequivocal in the statement 
of his views. Under these circumstances I must be content with 
mentioning only the outstanding features of his theory. 

Freud distinguishes between the manifest and the latent 
content of dream. What the dreamer experiences during the 
dream and relates afterwards is not all that the dream means, but 
it forms only the explicit or the manifest content of the dream. 
It is only the superficial radiation of what lies hidden in the 
depths of the psyche and which is really experienced in a 
dream. It is this alleged relation between the explicit and the 
implicit content that constitutes the foundation of the Freudian 
method of interpreting dreams. The manifest content derives all 
its value from its character of being the symbolic expression of the 
latent content. Closely allied to this is the conception of dream- 
work wdiich is perhaps the most scientifically developed aspect of 
the Freudian theory of dreams. Dream-work is the name given 
by Freud to the processes employed by the mind during the actual 
course of the dream, the product of it being the tmnsformation of 
the psychic material in such a manner that ordinarily the real 
meaning of the dream eludes recognition. It is here that we 
come across the all powerful multi-coloured censor of Freud. It 
is to this censor, the ‘ endo- psychic repulsion ’ ( ‘ Interpretation of 
Dreams’, p. 287), that Freud attributes the essential part of the 
dream-work. ‘Dream formation takes place under the sway of 
a censorship which compels distortion of the dream thoughts.’ ^ 
This distortion, as I have already pointed out, is a characteristic of 
the Freudian theory which on the view of Rivers and others needs 
to be modified. 

Another important and perhaps the main feature of Freud’s 
theory is that every dream is a vehicle by means of Avhich the 
individual tries to fulfil his heart’s desire or desires which 


1. Freud, Collected Papers Vol. IV, p. 54. 



116 JOURNAL OF THE UNIVERSITY OP BOMBAY, VOL. IV, PART 4 


generally belong to the repressed stock. ‘The dream represents 
the fulfilment of a wish, often of a concealed wish repressed 
from consciousness during waking life, and expressed in the 
dream symbolically by a series of dream pictures, thoughts and 
actions.’ ^ Dream interpretation thus consists in laying bare the 
nature of the wish-fulfilment characterising different dreams. 
First and foremost, dreams are, for Freud, symbolic representations 
of wish-fulfilments. ^ 

Let us now turn to Plato. I have sufficiently explained the 
nature of the possible conflict between the three different aspects 
of the human soul as it is conceived by Plato. Wo have to bear 
in mind this aspect of the Platonic thought along with his doctrine 
of Eros when we come to consider that i)assage from the Eepuhlic 
in which Plato recognises dreams in a way that is significantly 
characteristic of modern times. 

I have no reason to go into details of the Republic* A few 

1. Tausley, The New Psychology ^ 9th impr,, London 1924, p. 1.33. 

2. Freud lias replied to the criticism on this aspect of his theory in a very 
characteristic manner. In his New Introductory Lectures on Psycho-- 
Analysis^ Freud Writes, ‘The most hotly disputed point of the whole 
theory was undoubtedly the assertion that all dreams are wish 

fulfilments We have kept our theory intact by dividing 

dreams into ivish-dreams, anxiety-dreams, and punishment- dreams’ 
( Underline mine, p. 41 ). I fail to understand ‘ how ? ’. For criticism 
on this point see Tansley, The New Psychology, 9th impr., London, 1924, 
chap. XII, esp. p. 133 ff. 

Also Rivers, Conflict and Dream, London, 1923, chap IX esp. p. 153 fV. 

3. Freud has referred to Plato’s recognition of dreams in connection with 

an important issue. Discussing ‘The Evil in Human Nature,’ Freud 
observes, ‘What does psycho-analysis do in this connection but confirm 
the old saying of Plato that the good are those who content themselves 
with dreaming of what others, the wicked, actually do ( The Inter- 
pretaiion of Dreams, London, 1913 ed., p. 122). Reference to the 
same fact is again to be found where Freud finds fault with the Roman 
emperor for executing a subject who dreamt that he had killed the 
emperor without endeavouring to discover the significance of the 
dream {Ibid., pp. 492-493). These references, it will be observed, are 
highly significant with one of the important features of the Freudian 
theory of dreams already considered, viz., the wish-fulfilment. They 
are also noteworthy from the point of view of what Kimmins has to 
say on ‘ Dreams and intelligence ’ : ‘ Within certain limits, the 

frequency of dreaming among healthy people varies with the state of 
development of the intelligence.* {Children's Dreams, London, 1920, 
p. 27). And ‘ Generally speaking, dreams increase with the variety 
and activity of the intellectual life* (Ibid. p. 28). 
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observations, however, are necessary to enlighten the passage to 
be quoted. 

The Republic is at once a moral, a sociological, and a political 
treatise. For Plato, like Socrates, morals and politics are not two 
bundles separable at will. Ethics forms the foundation and 
perhaps the only foundation of the politics of Plato. And that is 
exactly the reason why Plato’s Republic proved a Utopia for the 
faltering, if not immoral, humanity. It is indeed surprising that 
Plato, with all his intellectual powers, failed to apprehend what 
Hobhouse realised : ‘ A general degradation of type is suitable to 

the parasite, and the thick-skinned man gets on best in the 
world Whatever may be its worth for the petty politicians or 
the social retrogrades, the Republic does embody a comprehensive 
system laid down by a groat man who was pining, all his life, to 
improve the lot of man. The descriptions and prescriptions, the 
diagnosis as well as the remedies, regarding the fundamental 
problems of life that we find there bear a very genuine connection 
to the living reality of the Platonic times. The Republic is no 
frantic fantacy : It is Plato’s life-blood. 

The passage which follows is perhaps even more real as it has a 
personal significance from the point of view of Plato’s own life. 
In that part of the Rc2)ubUc (Books VIII-IX) where this 
passage occurs, Plato is delineating the various stages of the 
progressive degeneration of an individual as well as of a nation. 
There Plato has before his mind the origin of the Sicilian 
tyranny, the life of the tyrant whose despicable living Plato 
witnessed with his own eyes, and from the effects of which he 
actually suffered. In the Platonic system of the levels of 
degradation, tyranny follows democracy, and before he portrays 
the character of the tyrannical, Plato digresses to speak of the 
‘ appetites ’. It is to the lack of proper understanding of the nature 
and growth of these ‘ appetites ’ that Plato attributes the muddling 
of politics and turns to dreams for some aid in their understand- 
ing. The passage runs : — 

( The two parties to the dialogue are Socrates and Adeimantus. 
The passage® opens the Book IX of the Republic, I shall put in 
italics and mark with letters the significant parts of the passage 
for explanation in what follows ). 

* Last of all comes the tyrannical man, about whom we have 
once more to ask, how is he formed out of the democratical ? and 
how does he live, in happiness or in misery ? 

1. Mind in Evolution^ London, 1926, p. 3, 

2. Jowett, Tlie Republic of Plato^ Oxford, 1888, p. 280*81. 
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‘ Yes, he said, he is the only one remaining. 

‘ There is, however, I said, a previous question which remains 
unanswered. 

‘ What question ? 

» ‘ I do not think that we liave ade(iuately determined the 

nature and the number of the (fppcliteff, and until this is 
accomplished the enquiry will always be confused. 

‘ Well, he said, it is not too late to supply the omission. 

‘ Very true, I said, and observe the point which I want to 
understand : Certain of the unnecessary pleasures and appetites 
1 conceive to he unlaufuf*; every one ap)p)ears to have tliem'\ hut 
in some persons they are controlled hy the laics and hy reason^\ and 
the better desu'^ef prevail over them — either they are wholly 
banished or they become few and weak, while in the case of others 
they are stronger ^ and there are more of them. 

‘ Which appetites do you mean ? 

‘ I mean those which are awake when the reasoyiing and 
human and ruling poiccr is asleep^, then the wild beast within us, 
gorged ivith meat or drinkJ\ starts up and having shaken oK sleep, 
goes forth to satisfy his desires, and there is no conceivable folly 
or crime — not excepting incest or any other unnatural union or 
parricide^ or the eating of forbidden food— which at such a time, 
when he has parted company ivith all shame and sensed a man 
may not be ready to commit. 

‘ Most true, he said. 

‘ But when a man’s pulse is healthy and temperate, and when 
before going to sleep he has awaked his rational powers^, and fed 
them on noble thoughts and enquiries, collecting himself in 
meditation, after having first indulged his appetites neither too 
much nor too little\ but just enough to lay them to sleep, and 
prevent them and their enjoyments and ijains from interfering 
with the higher principle— which he leaves in the solitude of pure 
abstraction, free to contemplate and aspire to the knowledge of the 
unknown, whether in past, present, or future. When again he has 
allayed the passionate element, if he has a quarrel against any one 
—I say, when, after pacifying the two irrational principles, he 
rouses up the third, which is reason, before he takes his rest, then, 
as you know, he attains truth most nearly, and is least likely to bo 
the sport of fantastic and lawless visions. 

‘ I quite agree ^ 

Before I say anything of my own on this passage, I must 
reproduce the pointed observations of Gomperz on this part of the 
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Republic which are directly relevant to my purpose. Gomperz 
writes : ^ 

‘ As if to lay still deeper foundations for this momentous 
decision,® Plato (at the beginning of the ninth book) seeks the 
tyrannical nature in process of manufacture. Two generations 
are required for its production. Its growth is caused by the 
more and more luxuriant development of ))assions for which 
democracy (here looked at with a more lenient eye, as the foil 
of tyranny) had prepared the ground. The wild beast ivhicli 
sleeps in every man^ and at times, especially by might, awakes 
to rage and roar, is freed from every restraining curb ; the 
herd of ^wihl and mutinous desires' is let loose. Out of the many 
passions one comes forward as master, as the ‘tyrant within 
the Soul’ and the other desires form its body-guard. Here, 
too, are soon enrolled the baser tendencies once reimessed, but 
now emancipated; the good impulses which resist them are 
killed or banished ; the man's soul is purged of temperance \ 

The passage from Plato is important not only from the point 
of view of Psycho- Analj^sis but even from that of general 
psychology. For a ])sycho-analyst of the Freudian school, it 
should read ultra-modern. Plato’s plea is for the same kind of 
life which Havelock Ellis advocates when he says ‘the whole art of 
living lies in a fine balance of expression and repression’. The 
immediate goal of Psycho-Analysis is to improve the condition of 
the abnormal by trying to restore mental equanimity and to apply 
ultimately the knowledge of mind thus gained to ensure conditions 
which will secure normal life for as many as ijossible. To 
appreciate its full meaning the passage needs to be analysed on 
psycho-analytic lines. 

(a) Without transgressing the limits of sane interpretation, 

‘ appetites ’ can be understood to mean the primitive instincts or 
the crude impulses of Freud. 

(b) ‘ Certain unlawful’. 

Plato is undoubtedly referring here to the extravagant in- 
dulgence in sensual pleasures. I would not interpret the word 
‘unlawful’ as implying anything socially or politically ‘illegal’ in 
the modern sense of the term. As I have already suggested, for 
Plato morals and politics are one. ‘Unlawful’ should moan ‘against 
the dictates of Reason — Reason which is always eager to provide the 
maximum possible scope for the development of the personality of 
the individual in society. It should be well realised, as I 

1. Greek Thinkers, London, 1905, Vol. Ill, p. 98. 

2. This refers to certain preceding remarks of Gomperz. Italics Mine. 
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shall presently show, that Plato is not professing to preach 
asceticism. 

( c ) ‘ Everyone appears to have them 

Here Plato asks ns to got rid of the idea that the birth of an 
individual seals his lot, that the great are born, and that saints are 
never made. Plato, it must be remembered, was not slow to 
realise in the fourth century b. what James wrote on the eve 
of the twentieth: ‘ Habit is the enormous fly-wheel of society, its 
most precious conservative agent'.^ Plato does seem to believe 
that man is the architect of his own fortune. Plato’s is a plan of 
life grounded on formal and healthy optimism. He lacked only 
the Freudian ap})aratus. The poor as well as the rich, the dunce 
no less than the wise, the saint equally as the wretch, the young 
and the old alike — everyone is possessed of these ‘ appetites But 
for them Morality and Progress would be meaningless epithets : 
The human soul would for ever bo shorn of its sweet beauty. 

( d ), ( e ), ( f ) taken together would represent something like 
the ego, super-ego, and the censor of Freud. By the term ‘ laws ’ 
taken separately I would understaml especially censorship of the 
ego — censorship which, as Rivers puts it, is ‘ a social process 
— though reason is the fundamental factor in the genesis of the 
‘ laws ’. Something definitely corresponding to the Freudian 
censor, we get below. By * reason ’ taken ])y itself, I would 
rather understand the sui)er-ego. (Collectively, the expression 
‘ laws ’ and * reason * should be t«aken to connote the ‘ censor * 
which serves the ego rather than the super-ego which rules it. It 
is indeed presumptuous to try to read everything Freudian in the* 
language of Plato. Better look at Adam for the features of Freud I 
This is far from being my ambition. My task is simple : to submit 
the possible interpretations, which claim to be no more than 
tentative, of the Platonic writing before me. To proceed, where 
shall we find the ego ? It is I submit, in the * better desires ' 
understood as one bundle working in co-operation with the ‘ laws ’ 
and ‘ reason k On the same logic I understand the rest of the 
paragraph. The ‘ Unconscious ’ is formed by those ‘ appetites * 
which are ‘ wholly banished’ ; or which ‘ become few and weak,’ or 
which ‘ are stronger '. The expression ‘ wholly banislied ’ cannot be 
taken literally. Nature denies us the power of destroying any of 
our innate endowments in that sense, at the same time bestowing 
upon us the gift of intelligence for their betterment. The words 

‘ everyone appears become few and weak ’ 

represent pretty well the idea of the process of sublimation — which 

1. James, Principles of Psychology, New York, 1890, Vok, I, p. 121. 
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for Freud means a use of psycho-sexual energy only.’ This is all 
about the so-called normal people who admit of various degrees. 
We get next a reference to the socially abnormal and tlie 
neurotics where Plato says that ‘ in the case of others they are 
stronger, and there are more of them’ (they and them for 
‘ appetites 0- 

(g) The expression ‘ Those which ruling 

power ’ (underline mine) very directly anticipates the conception 
of the Freudian censor. 

(h) In the expression ‘ Gorged with meat and drink ’ Plato 
seems to admit the organic causation of dreams. (See the general 
nature of dreams discussed above.) 

(i) ‘ Not except incest parricide 

This expression most definitely corresj^onds to the Freudian credo 
of the Gildipus eoinpl(‘x. 

(j) * Has parted sense ’. 

The unconscious becomes too active and strong for the control 
of the censor and guidance ]}y the ego and the super-ego. 

(k) and (1) : Hero Plato clearly appears to admit the 
substantial influence of the immediately i)revious occurrences, 
especially thoughts and actions, on the ])ossibility and nature of 
dreams, This whole paragraph is highly significant. It shows 
Plato advocating, in a very practical manner the ways and means of 
a balanced life as also its effects. Hume, too, sounds the same note 
in his "An inquiry concerning Human Understanding^ when 
he advises : ‘ He a philosopher ; bat, amidst all your philosophy, bo 
still a man.’ ^ And what else is the advocacy of that philosopher- 

sage Spinoza? He tells “ you: ‘To make use of things 

and to delight in them as much as possible (})rovided we do not 
disgust ourselves with them, which is not delighting in them), is 
the part of a wise man. It is the part of a wise man, I say, to 
refresh and invigorate with modemte and pleasant eating and 
drinking, with sweet scents and the beauty of green plants, with 
ornament, with music, with sports, with the theatre, and with all 
things of this kind which one man can enjoy without hurting 
another. For ilw human body is composed of a great number of 
parts of diverse nature^ which constantly need new and varied 
nourishment^ in order that the whole of the body may he equally 
JU for every thing ivhich can follow from its nature,, and conse- 
quently the mind may he equally fit to understand many things 

1. "Enquiries^* Oxford, 1902, p. 9. 

2. ‘ Ethic \ Part IV, Schol. to corol., 2 of Prop. XLV. Italics Mine. 
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at once. This mode of living best of all agrees both with our 
principles and with common practice ; therefore this mode of 
living is the best of all, and is to be universally commended'. 

(c) The Doctrine of Reminiscence (The Meno). 

Plato's doctrine of Reminiscence, which is explicitly stated in 
the Meno, is closely related to his theory of Ideas. Its basis, for all 
practical purposes, does appear to be the immortality of the soul but 
how far does it determine the genuine character of the doctrine is 
a dubious question. From the point of view of the general trend of 
the Platonic thought, its relation to the immortality of the soul 
does not seem to be very significant. What needs to be emphasised 
is its relation to the theory of Ideas. Plato's belief in the im- 
mortality of the soul is, as yet, far from being confirmed.^ But 
there are no two opinions about the Platonic character of the theory 
of Ideas, The soul of Plato’s philosophy is his doctrine of Ideas. 
The doctrine of Reminiscence, in short, savours more of a 
metaphysical, and in a sense even a mythical, strain than of a 
psychological character. As it falls, therefore, outside our direct 
concern, it need not detain us long. 

The doctrine presents a double character ; it can be interpreted 
from the point of vicAv of the pre-existence or immortality of tlio 
soul, as also, from the side of the impoi’tant distinction between 
the conceptual and the perceptual. The soul being immortal, the 
span of its existence in human form is but a part for its history. 
And before it started its bodily existence, it must necessfirily have 
been in direct contact with the World of Ideas, when it must have 
been in possession of the entire ‘ knowledge’. But in human form 
it finds itself in a state of oblivion. It is no more in direct sight 
of the Ideas, biit the capacity to revive the memory of the foxuner 
experience is not lost. What is necessary is a go-between and it is 
the sensuous perception that helps the soul here. The sensuous 
perception, through ‘ reminisence ’, provides the human soul with 
a clue that may, if it be properly utilised, enable it to regain the 
knowledge of Ideas. Learning thus becomes ‘ recollection This 
is all what the doctrine means in plain language. 

It is on this plain, or better superficial, meaning that 
Montmasson^ seems to have based his interpretation, He has 
neglected to take note of the scientific, which is also the Platonic, 
side of the doctrine. Montmasson sees in this doctrine, ‘ The 
germs ’ of what he calls ‘ The distant or palingenetic unconscious ’. 

1. Zeller, Plato and the Old Academy, London, 1888, p. 410. 

2. Montmasson, Invention and the Unconscious^ London, 1931. 
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He observes in this connection; ‘The i)erceptions of the sens(‘s 
are the recollections of ideas known to souls before their union 
with bodies. Now these particular souls arise by emanation from 
the cosmic soul or God. The theory of reminiscence imxilies a 
certain unconscious i)artici])ation by the soul in Divine truth. 
The actual conscious soul is, as it were a degradation of the Divine 
principle from which, unknowingly, it derives its origin. It is 
this primitive existence, this distant unconsciousness, which 
explains the doctrine of reminiscence’ (p. 12). This point of view 
noevis our attention for two reasons : first, Montmasson has dis- 
tinguished ‘ The theories relating to the impersonal or 'niHaphyslcal 
unconscious* from what he calls ‘the Hypotheses of the distant 
ov palinfjenAic unconscious’; and secondly, from the point of view 
of this distinction, he interprets Plato’s doctrine of Reminiscence 
as belonging to the category of ‘distant’ or ‘ palingenetic un- 
conscious because it is based on and explained by the assumiRion 
of the ‘ primitive existence of the soul ’. I am not questioning 
in the least the distinction made by Montmasson. My difficulty 
is whether, even on such a distinction ^lontmasson’s interpretation 
of Plato’s doctrine of Reminiscence is satisfactory. For, as I have 
already remarkeil, the close relation of the doctrine to the theory 
of Ideas is far more significant than its sui)erficial connection wdth 
the idea of pre-existence. 

It is not possible here to discuss the relevant parts of the 
Mrno, But a summary account is necessary. In his introduction 
to the Mono, Jowett wTites/ ‘ This dialogue contains the first 
intimation of the doctrine of reminiscence and of the immortality 
of the soul. The i)roof is very slight, even slighter than in the 
Phaedo and Republic. Because men had abstract ideas in a 
previous state, they must have always had them, and their souls 
therefore must have always existed (S6A). For they must always 
have been either men or not men. The fallacy of the latter words 
is transparent. And Socrates himself appears to be conscious of 
their weakness ; for he adds immediately afterwards, “ I have 
said some things of which I am not altogether confident ” (Of. 
Phaedo 114 D, 115 D). It may be observed, however, that the 
fanciful notion of pre-existence is combined with a true but 
partial view of the origin and unity of knowledge, and of the 
association of ideas. Knowledge is prior to any parti milar 
knowledge^ and exists not in the previous state of the individual, 
hut of the race. It is potential, not actual, and can only he 
appropriated hy strenous exertion ” (pp. 8-9, Italics Mine). 

1 . The Dialogtm of Plato, Oxford, 1892 , Vol. II. 
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On the points which I have been trying to emphasise, a few 
observations from A. E. Taylor^ may be subjoined to make the 
matter clear. Taylor, in an explanatory note on this doctrine, 
observes : 

‘ As we are encountering the doctrine of “ recollection ” for 
the tirst time 4t is worth while to note what the exact point of it 
is. It must be observed that it is not a theory of “ innate ideas 
or “ innate knowledge”, in the popular sense of the words. Wo 
are not supposed to bring any actual knowledge into the world, 
ready-made with us. On the contrary, we are said to liave learned 
truth but to have lost it again, and we have to recovtT what we have 
lost. The recovery requires a real and prolonged effort of steady 
thinking; what “recollection” or more accurately “being reminded” 

does for us is to provide the starting point for this effort 

The main emphasis thus falls not on the Orphic 

doctrine of pre-existence and re-incarnation 

but on the function of sense-experience as suggestive 

of and pregnant with truths of an intelligible order which it tloes 
not itself adequately embody or establish. And the philosophical 
importance of the doctrine is not that it proves the immortality 
of the soul, but that it show's that the acquisition (»f knowledge is 
not a matter of passively receiving ‘ instruction but one eff 
following up a personal effort of thinking once started by an 
arresting sense-experience' (p. 136). Thus we clearly see how^ 
superficial is the connection between the doctrine of reminiscence 
and the notion of pre-existence. But the bond betw’oen the 
former and the theory of Ideas is yet to be i)ositively established. 

Taylor may again be quoted with profit. Commenting on 
‘ The Argument from the Doctrine of Keminisc(‘nce ’ in the 
Phaedo Taylor writes : 

‘ One should note several things about tlio way in which 
the doctrine of the ‘ forms ’ is introduced into this argument. 
For one thing, we see that there is no room in the theoi’y for 
“ innate ” ideas in the strict sense of the word, an<l that there 
is no question of a knowledge acquired independently of 
experience. The whole point of the argument is that we should 
never be “ put in mind ” of the “ forms ”, but for the suggestion 
of the senses. Again, the most important feature of the 
process of “ being reminded ” is that sense perceptions 

suggest standards to which they do not themselves conform 

These two considerations, taken together, sho^v 

that the theory does full justice to both i>arts of the Kantian 

1. PMo: The Mail and Hie Work, 2nd ed., London, 1927. 
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Dictum that “ percepts without concepts are blinds conce])ts 
without percepts arc empty ” ’ (p. 18H), 

But it may rightly be asked : Whatever its basis may bo, 
what is the exact bearing of this doctritie of lieminiscence on the 
hypothesis of the unconscious or the subconscious ? To this I 
reply at once that this bearing is neither very close nor direct, and 
consocpiently th(i ])roof cannot be very convincing. All the same, 
it is a means by which ‘ Plato endeavours to solve the probbun ’ 
the problem of knowledge — ‘ by Avhat is practically a reference 
to tlu^ sub-conscious. He extends the nic'aning of knowledge so as 
to make it include, not merely actual conscious knowledge, but 
also the knowledge we i>ossess without ])eing aware of it.’** It is 
in this doctrine of Ueniiniscence that consists ‘The nearest 
api^roach Plato makes to the notion of su])conscious states.’” 

And now I submit the following considerations with regard to 
ibis Doctriiu‘ of Ueininisccuice. From th<‘ side of the idea of 
primitive* existence the doctrine appears to be no more than a 
mythical proj(K*iion of Plato’s religions, or may bo even moral, 
views whicli h(^ finds conducive to the health of man. From the 
point of vi<wv of tlu* theory of Ideas, the doctrine is, more or less, 
metaphysical in character. But both these views would well 
subserve an interpretation which is more psychological than either, 
viz., that the doctrine without any distortion, may be brought 
under the category of what w’e have described as the Innate, or 
what Montmasson ealls^ the ‘Hereditary’, unconscious. We 
might go ev(‘n furihei- to hazard a conjecture that the doctrine of 
Reminiscence comes very close to the conception of biological 
memory'*. 


Aristotle {SS4’-B22 B.a). 

Here I leave Plato and iiass on to bis disciple, Aristotle wdio 
‘outstrips his master in all those qualities which mark the full 
manhood of science.’ I have had an occasion to refer to Aristotle 
as the founder of scientific psychology. Now this psychology 
founded by Aristotle is objective, or as Hoff ding puts it experi- 
ential,’ in kind. The method employed by Aristotle is in essence 

1. R. Latta, The Sinnificancc of the SubconscimiSi Proceedings of ihe Aristoteluin 
Society, N. S., Vol. Ill, p. 189. 

2. Brett, History of Psychology, Vol. 1, p. 77* 

li. IhnJ,, p. 302. 

4. The problem of biological memory luis been excellently discussed by 
Rignano. See his Biological Memory, London, 1931, esp. chaps. XII, 
XIII & XIV. 
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empirical. Here it is possible to take note of Aristotle the 
psychologist only from three points of view, viz., 

(a) The meaning of Dreams ; 

(b) The conception of Catharsis; and 

(c) The Bipartite division of Reason which, for 

Aristotle, is i)(‘cnliar to man. 

(a) Aristotle on Dreams. 

Aristotle was perhaps the iirst to realise the importance of 
dreams as a psychological phenomenon. Freud’s own recognition 
of this fact has already been mentioned^. Neither is it possible 
nor necessary for our purpose to undertake a critical scrutiny of 
Aristotle’s ideas about dreams. It shall be my endeavour only to 
show how far and in what sense dreams were looked upon by 
Aristotle as the product of the subconscious (or unconscious) 
mental processes. 

It is advantageous to bear in mind from the beginning certain 
drawbacks of the Aristotelian thought. Aristotle tried his hands 
at a good many things with the result that the spirit of system 
seems to have lost its control in respect of some important aspcicts 
of his thought : lie huddles up. together, for instance, dream- 
pictures and memory- pictures under the one category of the 
“Phantasies” or “phantasms”. And, as Gomperz has pointed 
out the treatment of sleep and dreams is again weakest at the 
point where physiological explanations are attempted®. But 
Aristotle’s dream psychology, it needs to be remembered, is not to 
be criticised for its shaky structure, it is as the scientific found- 
ation of the study of a significant mental phenomenon that it 
deserves credit. 

1. For Freud’s reference to Aristotle in connection with the phenomenon 

of dreams sec the following : 

(1) Interpretation of Dreams, London, 1913, p. 27. Reference to 
Aristotle’s acquaintance with the fact that dreams make ua 
sensitive to incipient morbid conditions which fall outside the 
focus of attention during the waking state. 

(2) Collected Papers, Vol. IV, London, 1925, p. 150. Aristotle referred 
to as recognising the important fact that dreams are the mental 
activity of the sleeper ’. See also New Inirodtictory Lectures on 
Psycho-Analysis, London, 1933, p. 27. 

(3) Introductory Lectures on Psych^o- Analysis, London, 1922, p. 71. 
Reference to the same fact. 

Zeller corroborates this. See his Aristotle, London, 1897, Vol. II 
pp. 76-77. 

2. Greek Thinkers, London, 1912, Vol. IV, p. 184. 
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It is not very easy to form an exact estimate of the 
Aristotelian conception of Mind. Consciousness is not the central 
feature of the Aristotelian apprehension of psychical facts. ‘ Soul * 
is the central concept with Aristotle. But even here he has his 
own way of looking at it. The soul, as Aristotle thinks of it, is 
neither to be identified with body nor with mind but is something 
which explains all vital ]>rocesse3 manifested in the life of idants, 
animals, and man. In this hierarchy, the human soul is at the 
apex. It is endowed with Reason in addition to the other qualities 
which it has in common with either of the remaining types of 
vital processes. As the most perfect of the three, the human soul 
is also the most comprehensive. Man thus being Nature’s most 
perfect product, Aristotle thinks that tlie study of the principle of 
Reason or thought which is essentially liuman would embrace all 
psychological problems. 

Aristotle tliiis gives us no comprehensive theory of Mind 
which can be called psychological in the modern sense of the term. 
Human soul, as Aristotle conceives it, may be taken to stand for 
what we call mind. And further it must be observed tliat the 
confusion which surrounds the Aristotelian conception of the 
human soul or consciousness also inheres in his ideas about the 
noii'Conscious or unconscious. Even the principle of motion which 
dominates Aristotelian thought in almost all its aspects does 
not leave uninlluenced even his account of the pehnomenon 
of dreams. 

* The dream proper ’, as Aristotle defines it, ‘ is a presentation 
based on tlie movement of sense impressions when such present- 
ation occurs during sleep, taking sleep in the strict sense of the 
term^. Along with this definition three other observations of 
Aristotle on the same subject are worth noting. First, ‘Dreaming 
is an activity of the faculty of sense-perception, but belongs to 
this faculty ryiia pi’csentative “ Secondly, ‘It is inevitable that, 
as a change is wrought in them in pro])ortion to age or emotional 
ox])erionce, this r(wersal ( from non-dreaming to dreaming ) 
should occur also ’ Thirdly, ‘ A vision occurs when sleep 
comes over us when we are thinking or letting things pass 
before our eyes. Hence we usually see things which we 
are doing or intend or wish to do, for it is on these things 
that our thoughts and fancies most often dwell. And the 
hetter men are the letter are their dreams^ because they think of 

1. The )V orks of Aristotle^ Oxford, 1931 ; De Somniis^ 46:2 a, 29. 

2. mi, 459 a, 21. 

3. Ibid, 462 a, 10. 



128 JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL. IV, PART 4 


better things in their wakening hoars, ivhilc those who are less 
well disposed in mind or body have worse di'eams.^ ^ 

Notwithstanding its defects, Aristotelian idea of dreams, as 
it can bo understood from the foregoing citations does not seem 
to be at wide variance with the modern conception in general or 
the Freudian in particular. 

Aristotle’s definition along with the first passage stands in good 
comparison with the following observations of Freud : * The state 

of sleep represents a turning away from the real extcTiial world, 
and thus provides a necessary condition for the development of a 

psychosis The harmless 

dream-psychosis is the result of a consciously willed"^, and only 
temporary withdrawal from the external world ; it ceases to 
operate when relations with the external world are resumcnl. 
While the sleeper is isolated, there is an alteration in the distri- 
bution of his psychic energy ; part of the repressive expenditure 
which is otherwise used to keep down tlie unconscious, can be 
saved, for if the unconscious makes use of its relative fre(‘dom and 
enters on some activity, it fimls the avenue to motor expression 
stopped up, and only the innocent <»utlet of hallucinatory siitis- 
faction open to it’. As can be gathered from the second passage 
quoted above, Aristotle seems also to have grasped th(‘ relation 
dreams to the difference in age ( though it is diflicidt to be (*xact 
about the extent of the ‘non-dreaming’ period of life of which 
Aristotle speaks ), and to the* change of emotionality. 

The last among the i)assag(is cited above is j)erhapH the most 
important. It is very clearly reminiscent of Plato’s words wbich 
I luid an occasion to refer to.'* Its resemblance to the Frcmdian 
idea of wish-fulfilment in connection with the nature of dj’eams, 
though not exactly identical, is (juite rdos(‘. 

( b ) The Theory of Catharsis ( or Katharsis ). 

The direct historical leanings of Psycho-Analysis are traced 
back to Breuer ( 1842-1925 ), a medical practitioner in Vienna. 
It is in the early eighties of the last century that Breuer is 
supi>osed to have laid the foundations of the psycho-analytic 

1. The Works of Aristotle, Oxford, 1927. Prohlemafa O-OCb — 957a. Italics 
mine. 

2. Characterising sleep as a consciously willed phenomenon is one of those 
points in the Freudian theory of dreams which cannot be easily accepted. 

3. See above, p. 118. 
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method.^ It was while treating a hysterical girl-patient that 
Brener came to hit upon this particular line of procodiiro. 
He discovered that the many symptoms which were observable in 
his patient were not without meaning ; the symptoms were 
significantly related to certain of her past experiences which she 
no more remembered. Breuer furtlier observed that when the 
patient was in the hypnotic state, the memory of these particular 
experiences could be revived — this revival acting at least as a 
temporary antidote and thus bringing about a considerable relief 
in the mental condition of the patient. Thus the method as it 
was conceived by Breuer consisted essentially in the revival 
of pathogenic memories undcu' the influence of hypnosis enabling 
the patient to re-experience in consciousness the relevant emotions, 
'riie actual process is callctl ‘abreaction ^ and the line of procedure 
g(K.*s by the name of ‘ cathartic ’ method. 

It is frinn the point of view of this historical fact that the 
Aristotelian conception of ‘Catharsis’^ derives its significance. 
It is with reference to the theory of Art (whic)i includes even 
Tragedy as an artistic production) that Aristotle speaks of this 
theory of ‘Catharsis But the end in view is ethical in character : 
Idle idea is to excite the passions of man for the effective self- 
piirili(;ation of the soul. This Aristotle-Freuil relation has been 
referred to by Flugel as well as Cyril Burt in definite terms. 
Referring to the ‘Cathartic’ method Flugel writes*^: ‘This 
procedure obviously has some resemblance to “confession” as 
practised by the Roman Catholic ('hurch (though freed from the 
moral and theological implications of this latter) and — going further 
hack to the function of tragedy, as expounded by Aristotle, who 
had taught that tragedy produces a healthful “ purging ” by 
intense arousal of the emotions of “ pity ” and “ terror ” h And 

1. To suit hia needs, Freud has improved immensely upon the method 

inaugurated by Breuer. Here it is neither possible nor necessary to 
examine the method in its details. What needs to be observed is 
that the psycho- analytic method of Freud has its genesis in the 
‘Cathartic’ method of Breuer. Freud has recognised the fact more 
than once. See, for instance, his Collected Vol. I, London, 1924, 

p. 244. 

2. Burnet writes : ‘ Aristoxenos tells us that the Pythagprcans employed 
music to purge the soul as they used medicine io purge the body, and 
it is abundantly clear that Aristotle’s famous theory of Katharsis is 
derived from Pythagorean sources ’ {Early Greek Philosophy^ London, 

1908, p. 107). 

3. A Hundreil Years of Psychology, Back worth, 1933, p. 280. 

17 
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Burt observes ^ ' The idea that the mind is eased by working 

off, and purging itself, as it were, of any unwholesome excitement 
is as old as Aristotle ; and Aristotle’s term has been adopted to 
designate this therapeutic process* It is commonly described as 
the “ Cathartic method ” 

(c) The Bipartite Division of Reason. 

The modern idea of mind is comprohensivo enough to 
include within its compass not only consciousness. i.('., 
conscious mental processes with tlieir i^roduct, but also 
the unconscious mental activity which manifests itself in dilferemt 
forms. In other words, to-day an adequate study of mind 
necessitates the consideration of what IMalinowski calls ‘the 
unofRcial and unacknowledged sides of human life’.^ This view 
of mind is one of those important things for which Freud and the 
psycho-analysis in geneml <lcservo groat credit. But we are on 
the wrong track if we think that this deep insight with regard to our 
mental life was entirely beyond the mental horizon of the 
thinkers of the past. That they have not given ns a dynamic 
theory of mind in a concrete form or tliat th(* systematic 
exposition of their ideas about mind and its working w^hich have 
come down to ua fail to stand the test of practical applicatitm to 
the variety of mental phenomena are (piite different matters. To 
condemn their achievements on these counts is to show complete 
ignorance of what the progressive development of man means. 

Mind, or what Aristotle calls human soul, has two aspects ; 
active and passive. Reason, especially us the ca])acity to reflect, 
is the form characteristic <>£ this human soul. The vital processes 
which man possesses in common either with the lower animals or 
plants furnish the material for the realisation of this form. It is 
this Reason which enables man to lead what wo call a higher kind 
of life. Again it is through its influence that impulse grows into 
will, knowledge is formed out of imagination. Now this 
activity distinctive of the human soul, Aristotle thinks, comes 
‘from without’. He designates it as the active, or creative, reason 
in contrast with passive or recei>live reason which stands for 
everything plastic and is Avorked upon by the active reni<on. ‘TIkj 
‘ passive’ reason signiflos the individual phase {Erscheinungsweise) 
given in the natural disposition of the individual man, and 
determined by the occasions of his personal experience, — th(^ 
‘active’ reason, on the contrary, signifying llie pure reason 

1. The Suhnmml Miml, London, 1935, p. .310. 

2. Sex and Repression in Savage Society^ London, 1027, p. Vlll. 
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considered as unity in its nature and principles {prmcipieUe 
PJinheitlichJceit), common to all individuals^.’ 

This distinction between the ‘active’ and *i}assive’ reason is 
full of meaning and pervades not only the psychology of Aristotle 
but also his ethics. From the modern psychological point of view, 
however, the vagueness which clouds the distinction as also the 
distinguished parts limits their importance here. The meaning of 
the ‘active’ or ‘creative’, reason and the ‘passive’, or recejdivc, 
reason is rather ambiguous and consequently possible interpret- 
ations are m(»re than one. 

Take iirst the ‘active’, or creative, r(‘ason. I'his reason it is to 
be noted, is immortal and tlms entirely independent of tlie soul’s 
union with body. It n^sernbles in this respect Plato’s rational 
soul. To this extent it is impersonal too. So far there seems 
to ])e no ambiguity. But here the <iuestion arises whether this 
‘active’ reason is not personal in another sense. Let me 
elaborate this point a little, though it may involve some repetition. 
On the view of Aristotle what distinguishes the hut/tan soul from 
the vcueAativr and animal souls is tins endowment of ‘active’ 
reason. In other words, every human being is human because 
it ]K)sseses the haman souU the sine qu>a lunt of which is the 
‘active’, reason. That is to sjiy, mankind ‘as a whole’ is to be 
distinguislied from the vegetative-kind and the animal-kind, 
becaus(3 every constituent of it is endowed with this faculty of 
‘active’ reason. And I feel that there lurks an ambiguity about the 
adjmi<4 ‘universal’ as qualifying ‘active’ reason. If it is under- 
stood as a distinguishing feature of Tnankiiid as a whole*, the 
inter[)vetation loav<‘S full room to posit individual variability even 
witli regard to this aspect of Keasoii. But in addition if we 
understand by it ‘eiiuab distribution among all the constituents of 
humanity, we bring about a considerable change in the import 
the term ‘active’ reason. 1 am not ^ery sure on this point, but it is 
the first of these interpretations which I feel inclined to follow. 
Nor am I very particidai* about being certain on this issue, because 
whatever the decision, psychologically it would not carry us any 
farther. For no interprehition would give us this ‘active’ reason 
in a i)uro psychological form stripped of everything mystical, 
or call it mythological. As Ward observes, this ‘doctrine of 
active intellect is rather theological tlian ])Sychological ; it is in the 
main his philosopliical version of the widely lield belief of man’s 
participation in the divine.’" 

L Windleband, A llutory of PhUoBophy^ London, 1914, p. 150. 

2. Ward, Psychological Principles^ Cambridge, 1918, p. 14. 
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So far as I know, it is only Montmasson who has tried to look 
at this ‘active’ reason from the point of view of the unconscious. 
Ho brings this doctrine under the category of what he calls the 
impersonal or metaphysical unconscious.^ Here again I do not 
find it very easy to understand him. If this doctrine of active 
reason smacks of a theological tinge — and I think it does it may 
hQ impersonal but it cannot be except by a very 

special restriction of the connotation of the term metaphysics for 
which there seems to be no emergency. In the strict sense of the term 
‘metaphysics,’ for anything to be ‘impersonal’ and metaphysical 
are certainly compossible possibilities ; but to say that because a 
certain thing possesses these two as compossible aspects, everything 
that comes under the one category can automatically be brought 
under the other is something which cannot easily bo understood. 
Montmasson, however, has treated this point very summarily and 
to say anything more in this connection would be rather pie- 
sumptaous on my part. Only I suggest that oven on the distinction 
which Montmasson himself makes with regard to different 
opinions on the question of the nature of the unconscious he could 
have very rightly brought this doctrine of ‘active’ reason under the 
category of what he calls the distant or palinyeueiic unconscious. 
From the point of our distinction, I am not able to arrive at a final 
position as to the classification of this doctrine. The most I can 
say is that if this ‘active’, or ‘creative’, reason, is peculiar to each 
individual — and that is how I understand it then it can partially 
be brought under the category of what we have called the 
Innate unconscious.^ 

Perhaps it is this Innate unconscious which dominates the great 
minds. Mind is the man after all. We do not get a N ewton per apple 
that falls. Bathing was a matter of common practice but it needed 
Archimedes to ennunciate the Law of Immersion. Thousands 
might have wept when Socrates drank hemlock, but Fhaedo is a 
legacy left by Plato alone. Even ordinary incidents and everyday 
occurrences are simply switched, and the world is enlightened on 
problems and riddles which may have baffled the human imagination 
for centuries : what matters is only the hand. And, I submit 

1. Invention and ihe Unconscious^ p. 10. 

2. It will be observed that in explaining tlic Innate unconscious I have 
almost come to mean by it mental inheritance. And from this point of 
view I may be asked whether by classifying this ‘active* reason as 
Innate unconscious, I suggest that the doctrine of heredity governs even 
the superhuman minds. I reply that the issue is too big for a short and 
definite opinion. 
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that it is the individual differences with regard to the endowment 
of this ‘active’ reason that holds the key to this magic. 

But it is the ‘ passive ’ reason, we are told which forms the 
individuality of the individual. It constitutes ‘ the natural 
disposition of the individual man *, determined by the occasions 
of his personal experience. If so, then on the distinction we have 
made, it should partly form the Innate unconscious and partly 
the Acquired. 

* * * 

Here then I leave the Ancient Period, and before passing to 
the modern, it is worthwhile to cast a glance back. It cannot be 
denied that certain confusion mars almost all the interpretations 
which have been so far advanced. And with no effort is it possible 
to escape this situation of doubtful certainty. No thinker of this 
period enables us to draw what can be called a consistent and 
comprehensive theory of mind from the point of view of modern 
psychology. Socrates, Plato, and Aristotle are minds which can 
undoubtedly be counted among the greatest of any time in the 
world’s history. But whatever may be the greatness of a genius, 
it has to live in time and move in space ; and even supposing 
it succeeds in getting over its surrounding ties, it remains a fact 
that it has to elbow its way upwards through the forces around. 
Indeed, it is this ability more than anything else, which makes 
genius a genius. In Socrates we have a philosopher-saint, in Plato 
a poet-philosopher, in Aristotle a i)hilosopher-scientist. No science 
begins as a science. A background is an essential pre-requisite 
and perhaps Plato needed Socrates, and Aristotle needed both. 
Though they have not given us a scientific theory of mind and its 
working the foundations they have laid are significant enough to 
make us realise the importance of the deeper recesses of mind 
which guide and control human activity in general to a consider- 
able extent. And this contribution is undoubtedly substantial 
enough, for we must not forget that the period we have been 
surveying is far from being even the babyhood, much less the 
childhood, of scientific psychology. It marks only the period of 
its inception. 


( 2h be conliniied ) 


G. K. Sabnis 



BOMBAY WORKERS OF UNTOUCHABLE 
CLASSES " 

Introductory 

“In characterising a Society whether ancient or modern 
there are two elements rather closely inter connected which 
are of prime importance; one is the economic system and 
the other is the family system In these words Mr. Bertrand 
Russell has given a very sound advice to a student of a social 
group. If sound and accurate conclusions are to be deduced, the 
data must not he purely sociological nor purely economic. These 
two factors, extensive as they are, and though sei)arate they seem 
to he, are dependent on each other. The depressed Classes or the 
Backward Classes, as they are termed now, form a large portion of 
the Indian Population. In Bombay City 104,077^ persons belong 
to the Depressed Classes. Of these 61,564 are males and 43,413*’ 
are females. Their conditions are undergoing a radical change 
and hence it will not be out of place to hold a mirror up to 
show what they are both socially and economically at this 
juncture. 

The Depressed Classes living in Bombay can be divided into 
two main sections on linguistic basis ; the Marathi speaking and the 
Gujerati speaking. The Marathi speaking people come largely from 
Konkan and the Deccan Plateau, Of course there are some who come 
oven from distant places like Nagpur and Berar. The Gujerati 
speaking people come from Qujerat, Kutch and Kathiawar. Even 
though these two units belong to the same religion still there is a great 
influence of the culture of the province they represent. Therefore 
if these two units are taken together, the conclusions would not be 
as specific as desired but of a general nature. On the other hand, 
if one homogeneous unit is taken the conclusions would be definite 
and useful. For example, there is such a great difference between 
the customs and manners and the ways of living including food 
and clothes between these two linguistically different societies, 

1. Bertrand Russell ; “Marriage and Morals '' Page 9. 

% Census of India 1931 Vol. 9 Part 1. Page 42, Cities of the Bombay 

Presidency — Bombay. 

3. Ibid. 
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that; it is necessary to use separate data for each unit to avoid 
creating a wrong impression about any group. It is a well-known 
fact that in India customs and manners and therefore social and 
economic conditions in different provinces are different and in a 
cosmopolitan City like Bombay these differences are no loss 
observed. Under these circumstances, I pi'opose to deal with the 
Gujevati speaking members of the Depressed Classes in Bombay. 

To acquire sufficient data a questionnaii'e in Gujerati was 
printed and information was collected by going from door to door. 
The proportion of Schedules to bo collected from one particular 
locality was not based on any hard and fast rule ; but an attempt 
was made to visit almost all the centres where these people live to 
make the data as representative as possible. I visited the follow- 
ing 22 places and was able to get 634 schedules duly filled in ; — 

Statement No, 1 



Centre 


No. of 
Scliedulos 

1. 

Annesly Road 


22 

2, 

Arthur Road 


3 

;j. 

Bhendi Bazar 


1 

4. 

Byculla 


19 

0. 

Chinchpokly 


4 

6. 

Dadar Main Road 


73 

7. 

Dadar Ry. Quarters 


4 

8. 

Elphinstone Road 


7 

9. 

Girgaum 


1 

10. 

J. J. Hospital Quarters 


5 

11. 

Gunbow Street 


1 

12. 

Mogul Gain 


8 

13. 

Mhatar Pakhadi 


11 

14. 

Prabha Devi 


45 

15. 

Parel — Poibvadi 


31 

16. 

Sukhlaji Street 


46 

17. 

Tarvadi 


77 

18. 

Tai kal wadi — Dada r 


69 

19. 

Umarkhadi 


27 

20. 

Wal Pakhadi 


187 

21. 

Worli 


2 

22. 

Wadi Bunder 


1 
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Of these 634 schedules the following classification can be 
made according to caste : — 


Statement No* 2 

1. Bhangis 

2. Meghawala 

3. Dliods 

4. Chainars 


265 

309 

39 

21 


634 


Housing 

These people are not given any particular corner of 
the City to live in but it could be seen from Statement No. 1 they 
are spread everywhere. During the course of my investigation 
I found the people of the same oaste live together. For example, 
a Meghawal would live where Meghawals are living. The houses 
of the members of the Depressed Classes present a gloomy ap- 
pearance. I do not know how their home can be the sphere of 
harmony and peace or it can be a paradise. To my mind for this 
the people are not to blame. In order to turn a verandah — if there 
is one — into a ‘room’ suitable to sleep in they put up gunny bags 
all around it, or to protect themselves from the sun and the rain 
they fix worn out pieces of gunnies or even of rags on their win- 
dows and doors, these pieces become extremely dirty and black 
on account of the fuel they use. These people generally use saw- 
dust, dung-balls, rags, waste-papers and in a few cases inferior 
w'ood and very rarely coal as fuel. Naturally the room is full of 
smoke ; walls, roofs, pillars and in fact everything in the room be- 
comes dark. One can imagine how much these people suffer from 
smoke nuisance. There is one thing which must be mentioned 
here. At night these i)eople use kerosene tin-pots as lamps. 
These tinpots have no glass to serve as a chimney. Many people 
are in the liabit of keeping these pots burning for the whole niglit. 
One can imagine how these people suffer from the injurious 
effects of the carbonic acid gas. 

Generally each family has one room. This room is a kitchen, 
a sitting room, a sleeping room and a sick room. Even a married 
couple sleep in the same room with the other members. In some 
cases I was told if there are two or more married couples in the 
same room each couple takes advantage of the room by turns, or 
women sleeps in the room and men outside the room in the 
verandahs and arrange ‘any how’ for conjugal union. Even if 
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there are more than one couple sleeping in the same room they 
cannot ali’orol to have and also they cannot have any partition 
between two couples sleeping there. Privacy which is so neces- 
sary for happy and successful conjugal relations is denied to 
them. One can imagine two married couples sleeping in the 
same room with children around them and among so maTiy 
things — a ‘ zoli ’ or a cradle, cots and utensils. On account o£ 
insuliicient space the natural sex functions of the married couples 
take place to the consciousness of all other members living in the 
room. It is not strange therefore that boys and girls of tender 
age exhibit sex tendencies earlier. ‘ Necessity is the mother of 
invention This rule holds good in case of some of these people 
as well. To accommodate more than one couple in the same 
room a very high cot or a platform is used. Upon this sleeps 
one couple and beneath it another couple. This ingenious devise 
is made use of also for other aspects of life. 

All the families do not live in buildings constructed by the 
llombay Development Department or the Bombay Municipality. 
There are many among them who live in huts made of ‘ zaolis ’ 
or of tin pieces of kerosene oil cases. For example at Taikalwadi 
Dadar IVruniciiml employees have erected tin sheds or huts of 
‘ zaolis * for them to live in. 

Some of these people live in the worst possible localities. For 
example the Municipal Quarters on Sukhalaji Street arc situated in 
a locality where prostitution of the lowest grade is going on. 
Here I have no intention of entering into the question of prosti- 
tution as an institution, but wish to point out its consequences as 
far as they pertain to these peojde. The people whose social and 
economic condition I am discussing are very poor ; they never can 
make both ends of their family budget meet ; they never have 
the satisfaction of a full belly and cannot wear sufficient clothes. 
It is no wonder therefore that young girls of these Classes are 
easily seduced or attracted to this profession. Quarters for 
poor people in such localities is to my mind highly injurious to 
their morality. 

The following statements will show how these people live. 
They live in different kinds of tenements. No one of them of 
course has the satisfaction of living in a block or a fiat. The very 
few people living in three or four room tenements do not live in 
good buildings but in the same locality among their fellowmen. 
It will be noticed that some families share one room in two differ- 
ent families, while in a majority of cases families live in single 
room tenements, 

18 



138 JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL, IV, I^ART 4 


Statement No, 8 
No. of Rooms in 
Tenements. 

1 

2 

3 

4 


Total No. of Rooms 
required. 

8 

596 

40 

4 


Total No. of 
families living. 
1C 
596 
20 
1 
1 


Total 651 634 

From the above statement it would be seen that 634 families 
live in 651 rooms. It would be also seen that 2*5 per cent, 
families share one room between two different families. 94 per 
cent, families can use one room per family. 3 • 1 per cent, families 
live in double room tenements while only *2 per cent, families 
live in three and four room tenements. It would also be seen 
that each family hardly gets 1-03 room to live in. It would be 
seen from the statement No. 18 that the total strength of 634 
families is 2942. This means that at an a\'erage 4*6 persons have 
one room to live in. The results mentioned above can be 
tabulated as under for comparing them with the Census report ^ — 


Statement No. 4 



No. of rooms in 

Percentage to the 
total No. of 
tenements (651). 

Average No. of 
occupants per Room 

Tenements. 

in each class of 
tenements. 

\ 

2*5 

4*3 

1 

94 

4*7 

2 

3*1 

4 

3 

*2 

3-3 

4 

•2 

3*8 

5 

Nil. 

Nil. 

6 

** 

»» 

The above results can be compared with the following Census 

Report ^ : — 



No, of Rooms 

Percentage of 


i*n 

each class to 

Average No. of persons 

JXi 

Tenements. 

the total 
Tenements, 

in each room. 


1931 1921 

1931 1921 

1 

81 70 

4-01 4*03 

2 

11 14 

2-51 211 

3 

3 7 

2-01 l-CO 

4 

2 4 

1-70 1-30 

5 

1 3 

1*50 1-OC 

■ 6 

2 3 

••• ••• 


1. Census of India Vol. ix part I 

Cities of Bombay Presidency. Bombay p. 90 statement No. 21 
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It -will be noticed by looking at the above two tables that 
there is great overcrowding in each room in case of the Depressed 
Classes. For ‘ overcrowding ’ it is not the number of rooms that 
matters but the size of rooms at the disposal of each family. In 
case of these people they get one room per family and it can he 
stated that the dimensions of the rooms except for the B.D.D. or 
E.T.T. Cliawls, are 10' x 10'. One special feature I have marked in 
the Gujca’ati speaking Depressed Classes is that each family has a 
cot. In a normal family of these people living in one room tene- 
ments the chief things which can be seen are a cot, a cradle, a 
‘chula’ some earthen pots for water, and copper utensils. Besides 
these there are many bottles on shelves and wooden boxes. 

In private chawds water closets Jtnd water taps are quite in- 
sufficient. The Improvement Trust or the Development Department 
Chawls might have been provided with water closets and water 
taps in proportion to tlie rooms but in case of some people it is a 
wrong distribution. Especially when the number of people living 
per room is decidedly larger, these ought to be distributed on the 
basis of people li^'ing in that quarter. On account of rush and in- 
suiliciency of water closets and taps, there is no wonder if these 
centres are dirty and filthy. The corners in the chawls where the 
water closets and taps are constructed is the most dirty corner. 
Even many of the B.D.D. and Municipal Chawls are not free from 
this evil. 

In some chawls I found that food is not cooked in the room 
but outside in iJie passage. In a way it is good as the room is free 
from smoko and heat, but cooking outside the rooms presents a 
gloomy spectacle, ddu' passages of almost all the chawls are dark. 
Hero women keep their chulas, when chulas are burning the pass- 
ages are full of smoko and so the darkness is intensified. In this 
darkness so many cliulas twinkle with the result that the long 
])assage between two rows of rooms appears to be some devil’s den 
rather than the residence of human beings. In this way even 
tlie small space which is available to everyone for relaxation is 
utilised. At night people sleep among chulas and ash. To add 
to this confusion some people have kept sheep and dogs ! 

Vital {Including Birth and Death). 

The general tone of the health of the children of the 
Depressed Classes is far from satisfactory. This may be due to 
want of proper feeding, ignorance and poverty. In almost all the 
quarters I found hawkers with sweets for children, but these as is 
well-known are prepared and kept in a most unscientific and 
unhygienic condition. Sweets are full of street dust and floode d 
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with flies. Same is the case with sweet-meat shops in these 
localities. The following description of a village sweet-meat shop 
applies equally to the similar shops in these localities. “The shop 
window is a fond resort of flies, bees and red-whasps which hum 
about the place in large numbers, wh ile dust from the wayside 
constantly settles upon the unscreened trays of sweet- meat placed 
prominently foi* show In both these cases the piece of cloth 
used to ward off flies is so dirty and greasy that it would convince 
anybody that it is not washed since it came out of a Mill ! In some 
quarters I found hawkers sitting in chawls with mutton sticks 
but the meat was rotten. Again there arc many hawkers who 
frequently visit these quarters with articles of food made of 
beef. These articles being very cheap children and elders alike 
flock to such hawkers. At Wal-Pakhadi I bought some ‘cubbobs’ 
(made from beef). They are so cheap that for one pice we can 
get two or three of them ; but its smell on account of the 
inferior oil used to fry them was so nauseating that us soon as I took 
them near my nose to smell them than I threw them away. 
I was also surprised to see a long piece of ‘tilli* (liver) 
of cow or ox given for a pice. In my Sunday rounds I saw 
women hawkers belonging to the Depressed Classes selling 
beef from door to door at two annas per pound. The way in 
which the meat was handled by the hawkers concerned was 
extremely shocking. From morning till night there is a 
regular parade of these hawkers in these quarters and to 
show love and affection parents buy these dirty things 
for their children. It may be even a general rule that 
scarcely there is a father or mother who does not give a pice 
or two to his or her children. In some quarters I found hawkers 
selling ‘ kanji ^ and curry. Generally half a tumbler of kanji is 
given for one pice and parents buy it for their l^abies. The pots 
containing ‘kanji’ are not covered and the remarks which I have 
made regarding sweetmeat can be applied here also. Children — 
grown up and babies — without any piece of cloth on their body, 
with such dirty things in their hands, given by their elders to 
eat, sit outside their ‘ houses’ generally in groups talking, playing 
or eating in the yards which are quite dirty and filthy and 
absolutely in insanitary conditions. 

Cough, cold, fever, rickets and dysentery seem to be the 
common diseases prevalent among the children of these Classes. 
In some cases bellies of the children appear like drums while in 
some cases quite reverse is the case. Itches are very common. 

1. “ The Problem of Rural Uplift in India ” by Dr. M. B, Ahmed, Page 25. 
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On account of unsound health children always cry and are of an 
irritable nature. Children play in the filth and dust and are ofte n 
seen playing by the side of water closets, water taps and gutters ! 
(children like their elders have not sufficient clothes to wear and 
whati scanty clothes they wear are worn out, torn and extremely 
dirty. Hut it may l)e pointed out that it is not a special feature 
of untouchables only. Even among the touchables as far as thc^ 
children of the lower strata are concerned, this state of affairs does 
exist. This state is due to poverty and ignorance. School going 
children are comparatively cleaner thanks to some workers in the 
centres organised by institutions like the Young Men’s Christian 
Association and the Hindu Sevak Samaj etc. 

In the following statement children born to the head of a 
family are considered : — 

Statement No. 

Children Horn. i>oys. Girls. 

2211 1160 1042 

It would be seen that out of lOCO children born 528*72 are 
boys and 471-7 are girls. This means that for 1000 boys born 
891*4 are girls and for 1000 girls born 1121*8 arc boys. 

The following statement will sliow the mortality among 


children ; — 

Statement No. 6 

Children Born. Living. Dead. 

2211 1456 755 

The following statement will show death among boys ; — 

Statement No. 7 

Born. Living. Dead. 

1169 760 409 

Death among girls J — 

Statement No. 8 

Born. Living, Dead, 

1042 696 346 


From the Statement No. 6 it is seen that death among 
children is 341*5 per one thousand children born which is indeed 
tragic. More than one third of the children born die and as 
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already said those that are living are far from satisfactory from the 
point of view of health. Statement No. shows 349 '8 per one 
thousand boys born die. In the same way the death of girls can 
be determined. Here one tiling must be made clear i.e. generally 
the death rate is calculated on the basis of li\'e births. Hut I was 
not able to follow this method because tlie people with whom I 
was dealing were not in a position to understand the dilference 
between the death at birth and si ill- births. It would be seen from 
statements Nos. 9 and 12 that 21 boys and 11 girls died at birth, 
but they also include still-births. The people being very igno- 
rant cannot understand the difference between these two 
different events. From the Statement No. 8 it is seen that death 
among girls is 332*1 per one thousand girls. 

It would be thus seen that death rate among boys is higher 
than that among girls. 

In tho following statements death rates of boys dying at 
diffeient ages are shown : — 

Statement No* 0 

Boys dying at Birth including still-births. 

Born. Head. Death rate i)er 1000. 

1169 21 17-9 

Statement No, 10 

Boys dying within one year : — 

Open to Kisk. Dead. Death rate per 1000. 

1148 1G4 142 -S 

Statement No. 11 

Boys dying after one year of their life but before completing 
the 5th year. 

Open to Risk. Dead. Death rate ])er 1000. 

984 184 186-9 

From the above three statements it would be scon that otit 
of 1169 boys born 369 boys die before completing their 5th year. 
This means that 315*5 boys per lOOO boys die during the first five 
years of their life. 
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In tlio following statements death rates of girls dying at 
different ages are shown : — 

Statement No, 12 

Girls dying at Birth including still-birth. 

Born. Dead. Death rate per 1000 

1042 n 10 -G 

Statement No. IS 

Girls dying within one year : — 

Open to Risk. Dead. 


Death rate per 

1 AMA 



From the above statements it would ])e seen that out of 1042 
girls born 31G die before completing their 5tli year. This means 
that within first five years of lib* 303*2 girls in every 1000 die. 

All tlio statements show that the death rate of boys at birth is 
larger than the coiT(‘sponding death rate of girls. The death rate of 
girls dying within one year is much greater than the corresponding 
death rate <»f boys ; while the deatli rate of boys dying after one 
year luit before coinideting the 5th year is far greater than the 
corresponding death rate of girls. If the death rate of boys dying 
within first five years of life is considered, it would be seen that 
it is greater than the corresponding death rate of girls. 

In the Gnjerati speaking Depressed Classes confinement 
generally takes plac(‘ in the Fre<' Maternity Hospitals. From the 
following statemimt the percentage of women taking advantage of 
Maternity Homes can be seen : — 


Statement No, It 


Home. 


Confinement. 

Hospital. Home & Hospital. 


59 


504 


28 


591 



144 JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL. TV, PART 4 


Information aboat confinementB was gathered from 591 
women and it would be seen from the above statement that nearly 
10 per cent, of them do not take advantage of Hospitals while a 
large number of women^85*2 per cent, women take advantage of 
Free Maternity Hospitals. The number of women who occasion- 
ally take advantage of Maternity Hospitals is 4*8. The death rate 
of children at birth is much smaller is perhaps due to the fact that 
quite a large number of women take advantage of maternity 
hospitals. But once the women return home with their new born 
babies, the whole environment changes. They cannot have rest 
nor nourishing food, nay they cannot even get plenty of fresh air; 
with the result that children have to give a great toll. When 
babies suffer from any disease these people prefer sacred ash or 
black thread as a talisman to medicine and would consult ‘Mantris’ 
and astrologers rather than qualified medical men. If parents 
ever try to find the result of their children’s diseases, instead of 
finding fault with them, they prefer to accuse their neighbours 
with witchcraft ! 

In case of 241 children I was able to trace the immediate 
cause of their death. In almost all cases fever was accompanied 
by cough. I was not able to classify different fevers. In the 
following statement under three broad heads the deaths of children 
are classified ; — 

Statement No. IG 

Fever and Gough Dysentery Small-pox 

190 33 18 

78 *8 Children die on account of fever and cough. 13*7 
children die on account of dysentery. Many children die at the 
time of teething. At this they suffer from accute green diarrhoea. 
This is included under dysentery. 7*5 children die of small-pox. 
Diseases and Cures 

The general ailments of the Depressed Classes are fever, cold, 
cough etc. Hardly there is a house which is free fi’om these. In 
addition to these there are the ailments of children. To my mind 
housing conditions are responsible for the different diseases 
always found in these people. In addition to this great factor, 
there is a great problem of food-stuffs. Generally the food-stiiffs 
used by these people are devoid of any vitalising power. Men and 
women have to do ‘ hard labour ’ during the whole day and in 
turn they receive very low remuneration in which they have to 
manage all household affairs. Hardly there is a house where all 
the members are employed. Children cannot get milk which is 
necessary for healthy and sound growth. Instead of milk they 
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get dirty and unhealthy eatables from the street hawkers. It 
seems that even water is not freely used by these people. The 
next important factor is of clothes. Due to heavy work these 
men and women have to do there is much wear and tear to their 
clothes. They cannot afford to change their clothes after work, 
so clothes which are full of dirt and sweat are on their bodies for 
all the hours of the day. They are washed when they get a holi- 
day. Under these circumstances they never feel fresh. Taking 
into consideration the glairing facts revealed in our survey of the 
‘ Housing Conditions’ — half a dozen persons living in a room of 
10' X 10' and the tise of tin-pot oil lamps which are highly 
injurious on account of the carbonic acid gas— -there is no wonder 
if these people are unhealthy and susceptible to diseases. 

In an attempt to see how these people face diseases I came to 
know many things which are worth considering seriously. I 
already mentioned in my discussion on ‘ Child Mortality ’ that 
these peoi^ie prefer sacred ash or black magic thread to medicines 
and go to the quacks instead of to the qualified medical men. That 
these people cannot pay the bills of the Doctors is true. But that 
they do not take advantage of the free medical help in the way 
they should is also a fact ; nor are they able to buy good patent 
medicines from chemists. Knowing this state of these people 
there are seen many (luacka loitering in their localities. They 
(quacks) are good orators and carry with them attractive advertise- 
ments with the result that these men buy cheap * medicines ’ 
from them. But the result is awfully bad. Because “ What the 
ancients fabulously reported of Pandora’s Box is strictly true of 
the Doctor’s packet namely that it contains in it seeds and princi- 
ples of diseases But like Defoe I am not inclined to attribute 
stupidity to these people because of their fondness for taking 
medicines from the quacks who are very sweet talkers and 
courteous in their manners. In addition to these street doctors, 
there are many quacks who open dispensaries in these localities 
and make a good living. 

They cannot go to the qualified medical men because they 
cannot afford to pay their charges. But when they find that 
sacred ash or magic thread or even the guaranteed medicines of 
the quacks are of no avail, they go to the qualified men and it is 
generally too late by them. Any way taking into consideration 
the poisonous ingredients in medicines of the quacks one is 
tempted to conclude that the insistence on the sacred ash or 
magic thread is the lesser evil. 

1. Description of a Quack Doctor by Daniel Defoe. 
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This leaves one to wonder why these people do not take 
advantage of the free hospitals and dispensaries. That they shonld 
take advantage of these is natural but they do not take advantage 
of these in the way they should is the grim reality. People are 
afraid of charitable dispensaries and hospitals. Idiey unfortu- 
nately think that instead of getting cured they might die earlitT 
if they go to the hospitals or take medicines from the free dis- 
pensaries. Jlesidea this, people have other grievances which I 
shall discuss at length. 

Generally the charitable dispensaries open at 8 a. m. and 
close at 11 a. m. but during these hours the workers — the poor 
people for whom the charitable dispensaries are chiefly meant — 
are away toiling for their bread. When they come home the free 
dispensaries are closed. Naturally they have to give to their 
suffering dependents some private medical help. If they can 
they go to the private certified medical practitioners, but 
generally they buy ague or cough mitxures or some such 
mixtures which are graphically described in tlieir localities. 
These mixtures are supposed to cure any disease. If they 
buy patented mixtures, the evil will decidedly be a lesser 
one, but always these mixtures are ))repared by (luacks. A 
cursory glance in the localities where the workers live will con- 
vince any one of the vast amount of sale these mixtures have. 
These mixtures again are very cheap. Per)ple blindly trust th(‘ir 
operations of eyes, nose and the like to these devils. I have seen 
a magic pair* balm sold for two pice. The bottles of this pain 
balm were sold like hot cakes. About 100 bottles were sold in 
less than half an hour. I was greatly amused to see the quack 
telling people that he would pay Ks. 500 if the pain ])alm was 
proved to be ineffective ! Effective it was. No sooner I applied 
it to my forehead than it became tan in colour, tlu^ skin being 
burnt up. To come to my original argument these people on 
account of their attendance where they have to work and from 
their point of view the awkward hours of the dispensaries cannot 
take their advantage. Only the Mill workers from this point of 
view are better off. The dispensaries being in the Mill compound 
they can use them if they mean to. The Munici[)al workers told 
me their reasons for not taking advantage of the Municipal dis- 
pensaries. Their chief contention is that they have to attend to 
their duties at 7 a.m. while the dispensaries open at 8 a.m. To 
save six annas if they go to these dispensaries they loose their 
wages for the day. 

But the greatest reason on account of which these people 
shun to go to these charitable dispensaries is worth giving attention 
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ii). I have to give it out with a due sense oi! duty, or I wouhJ Ix' 
iailing in in y responsibility of revealing their true conditions. 
With apologies and due respect to the medical profession, I have 
to say that these people are afraid of the doctors and nurses. It 
may be duo to the fact that medical i)rofession has bec(jme liighly 
commercialised^. 1 do not suggest that these people are neglected 
or are not propcudy taken care of. In India even educated 
people have a ])reju(lice against hosiiitals — not to sjieak of public 
hospitals — aniJ they go to them only as a last resort. It would 
be too much to expect of these people to take advantage of the 
free hospitals and dispensaries. They become afraid and nervous 
if anybody tells tJiem t(» take advantage of the free medical help. 
They look ujion doctors and nurses with awe and fear. They 
never feel free and open-hearted with them. Doctors and nurses 
to them arc supernatural beings. People do want to be cured. 
They go to the liospitals with that hope. Doctors and nurses 
try their best to cure the patient. But they are devoid of one 
thing — soothing words — which is more than a balm to a patient. 
Doctors come, examine and go away ; nurses come at the 
appointed time to give medicines etc. 4Ticre is a clockwise 
routine. Tliere is no exchange of sympathising words. The 
lieople being ignorant and poor misunderstand this attitude of the 
staff and come to the conclusion that they are neglected. Even 
when they go to the hospitals, not unfrequently they leave them 
before the disease is cured. 

Mucli pioi)aga.nda and agitation is necessary in this behalf to 
impress upon tiie minds ot the peoide that doctors visit the charit- 
able disi)ensaries and hosi>itals at great personal sacritice to servo 
the liu inanity rind therefore in no way peojile should elistrust 
them. Also if our medic'al men soon recognise that their ignorant 
brethren look upon them with awe and fear and therefore there is 
a tendency to shun them it woidd be better. It is sweet words 
tliat attract these iieople towards the quacks. Once it is admitted 
that these people are ignorant the onus to save their lives lies on 
their more educated fellow-countrymen. 

Family 

The Industrial Revolution may have changed the outlook of 
family or inspired individualistic theory but as far as these people 
are concerned, it can be said that they have left their native homes 
in search of food and money in industrial centres. There is no 
serious change in the composition of family. It may be that a 
major brother or son leaves his native home and comes to city to 

1. Population Problems — by E. B. Reuter Ph. D. Page 2G4. 
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earn and thus it may look that his family is a separate unit and 
the old family is broken, but it is not so. The ties still continue. 
The man who has come to a city sends money, cloth or anj^ useful 
thing to his men living in his native place and makes it a point 
to go and live with his men at the cost even of Ids service ; or 
when he is out of employment goes to live with liis men in his 
native country. 

The majority of the families of the Gujerati speaking 
Depressed Classes in Bombay are limited families no doubt. They 
are limited in a sense that they consist of man, wife and children. 
The statement No. 17 will show that there is a good numlaT of 
families in which besides man, women and their children relations 
from the wife’s or husband’s side live. It would be noticed from 
the same statement that six men live singly and still each of 
them is supposed to have formed a family. I have regarded each 
of them to have formed family because many of them are married 
and have rooms to live in but their wives arc out of Bom))ay and 
those who are not married have rooms to live in and cook their 
own food. 

The following statement shows the ditlerent compositions 
of families : — 

Statement No, 17 

Composition of Families 


Adults. 




Number of 

Children 






0 

1 

2 

3 

4 

5 

r> 

7 

S 

0 

1'' 

Total 

1 Man 

b 

0 

0 

4 

2 

1 

0 

0 

0 

0 

0 

13 

1 m and 1 w 

(‘.4 

no 

91 

.S5 

39 

25 

14 

4 

1 

1 

1 

435 

1 m and 2 w 

12 

20 

21 

18 

11 

4 

1 

u 

0 

0 

0 

90 

1 m and 3 w 

0 

4 

0 

1 

1 

2 

0 

0 

0 

0 

0 

8 

2 m 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

2 m and 1 w 

11 

10 

4 

8 

1 

0 

1 

0 

0 

0 

0 

35 

2 m and 2 w 

2 

3 

7 

1 

1 

7 

2 

0 

0 

0 

0 

23 

2 m and 3 w 

0 

2 

2 

3 

2 

0 

0 

0 

0 

0 

t) 

9 

2 m and 4 w 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

3 m 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

3 m and 2 w 

2 

2 

0 

1 

1 

1 

0 

0 

0 

0 

0 

7 

3 m and 3 w 

1 

0 

0 

3 

2 

0 

0 

0 

0 

0 

0 

6 

3 m and 4 w 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 m and 2 w 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

4 m and 4 w 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

6 m 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

Total 

99 153 130 124 

61 

41 

18 

5~ 

T 

T 

~F 

^4 
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It would be seen from the above statement that a normal 
family consists of 1 man, 1 woman and children as the nnml)or of 
Schedules under that head is 435 or 68*6 per cent, of the total 
number of Schedules. With the help of the alcove statement 
following classification can be made : — 

Statement No, 18 

Distribution of men, women and children. 

Men. Women. Children. Total. 

745 793 1404 2942 

This means that eacli family consists of 4*G persons and in 
each family there are 1*2 men, 1-2 women and 2*2 children. 

Marriage 

From the following statement it would be seen that a greater 
percentage of the principal heads of families is married:-' 

Statement No, lU 

Married. 

612 

Unmarried. Married Married more Total# 

once. tJian once, 

22 506 106 634 

It wouM b(' seen that !H»*5 j)er cent, men are married and 
only 3*5 men are unmarried. As for the age at marriage it is not 
fixed and man can get married whenever and as many times as he 
likes, but in case of minors it depends upon tJie caprice of the 
guardians. School going boys, if they oiipose their parents in 
getting married, have to suffer great rebuke at the hands of the latter 
but those who do not go to Schools do not oppose their parents, 
rather on account of the peculiar conscience created in them that 
it is the bloom of all men's happiness are too eager to catch the 
opportunity of getting married. 

The following statement would show the first and subsequent 
marriages: — 

Statement No. 20. 

506 Married once. 

97 Married twice. 

5 Married thrice. 

1 Married 4 times. 

2 Married 5 times. 

1 Married 8 times. 

612 
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Froii) the above statement it would bo seen that 17*3 per 
cent, married men are married more than once. Reasons for 
getting married more than once are many. All those who married 
thrice, four times, five times an<l eight times did so because their 
former wives were dead. In case of 97 men married 
twice it was found that 6S married for th(‘ second time 
because their first wives wore dead and of the remaining 
29 men 19 married for the second time even thougli their first 
wife was living because they did not havt* children by the first 
marriage and tlie remaining 10 married only out of pleasure'. 

Generally tlie first marriage of a man is with a virgin )>ut 
subsequent marriages are with widows. Only in case' of the man 
who has married eight times had his four marriages wdth virgins 
and four with widow^s. Before discussing the reasons why a 
widow is i)referred in second and subsequent marriages, it will not 
be oat of place to see the circumstances under winch the second 
marriage takes place. It is already noted that death of the first 
wife is the chief and the foremost excuse for a man to get marrit'd 
a second time. If a man does not g(‘t a child some years after 
marriage, he comes to the conclusion that his wife cannot- bear 
children and therefore marries a second time. Wlien asked as to 
why they did not wait longer to see if the first wife would hear 
a child or not their reply was that there was no guarantee that 
passage of further time would make their wives iiear a child, 
though it was noticed in some cases that the first wife did have 
children after her husband's second marriage. There are some 
cases where a man thinks it to be an honour to have more tlian 
one wife. 

Generally a girl is 10 or 12 years old in lier first marriage and a 
boy is 15 to 17 years old. Widows being older than virgins in 
age man prefers the former with a view to begin marital pleasures 
immediately after marriage. 

634 Principal heads of the families had 737 wives, of the 634 
men 612 are married. From this it would be seen that each 
married man has 1*2 wives. Of the 737 wives 615 are married once, 
122 married more than once. It would ])e seen that 83*5 women 
marry once while 16*5 per cent, women marry more than once 
(not to mention some third or even fourth marriage). 

It is already stated that girls and boys are married when they 
are too young. But though they are married rather young, they 
are conscious of their relations with each other. To this is added 
the instigations of the neighbours, friends and other relations. 
Women generally ask a young wife whether she had slept with 
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hej* liusband and so forth. Graphic and realistically sensuous 
descriptions are made l)e£ore her. The boy in his circle has the 
same experiences. Naturally with or without the consent of the 
guardian, the young cou))le leads a married life. Marriage being 
too early i)repul)erty intercourse is not uncommon, the housing 
conditions holi)ing early sexuality. 

The chief items of expenditure ar(‘ dowry and caste-dinners. 
A ])ride-groom has to pay dow^y to a bride or her guardian. Dow^ry 
is not lixed. It depends upon the circumstance's and varies 
accordingly. If the people on the bridegroom’s side like the girl 
very much and the people on the bride’s side know this fact, then 
they demand a good dowry, Alw'ays the scale of the dowry in the 
first marriage — first marriage of a woman — is larger than in sub- 
sequent marriages. During the marriage festival tliere are about 
two or thrt'e dinners in Jionour of the marriage, given to tlie people 
of the community. Generally dinner contains some sweet 
dishes and in addition sometimes a goat is killed. Liquor is fretdy 
mad(‘ use of. To this dinner relations, friends, and neighbours 
are invited. 

1 was able to collect some figures of marriage expenses for a 
single iiiarriag(‘. The following statement shows the amount spent 
by eacli family. 


Amount li.s. 

Cases. 

150 

5 

200 

75 

250 

84 

500 

57 

350 

5 

400 

34 

425 

13 

500 

204 

550 

15 

COO 

43 

650 

4 

700 

12 

900 

1 

1,000 

o 

1,200 

1 

555 


Thus it would be seen that Rs. 2,24,865/- are spent for 55 
marriages which means that for one single marriage Rs. 405 • 1 are 
spent on an average. 
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Fertility 

It would be seen from tlie statement No. 19 that out of 634 
heads of families ^2 are unmarried, and 612 are married, out of 
whom have no children. Therefore, 2211 children born as 
shown in the statement No. 5 are born of 554 persons. 


Statement No. ill 

Men. Children Horn. 


Children Horn 
per Man. 


554 


2211 


3-99 


Thus it is seen that each man on an avei’age has 4 children. 
Again if the average number of children born per each married 
man is to be determined then 2211 children born would be 
considered to have been born of 612 men. This means that 3*6 
children are born per each married man. 


The following statement would show didereni groups of 
women according to the number of children born to them. 


statement No. 22 



No. of Cliildren. 

Cases. 

Percentage of 
Women. 

1 

87 

18-5 

2 

84 

17-7 

A 

69 

14-7 

4 

56 

11*9 

5 

63 

13*. 5 

C 

42 

8-9 

7 

21 

4*4 

8 

21 

4-4 

9 

11 

• • • 

10 

8 

• •• 

11 

2 

• • • 

12 

1 

• •• 

13 

3 

... 


To find out an average number of children born to a woman 
only such women were selected in whose case the number of 
children born to them was definitely known and were considered 
in the above statement. Such women were 468 and the total 
number of children born to them was 1820. It is already seen in 
the above statement that one or two children per women is too 
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common an occurrence. An average of children born to each 
woman can be determined from the following statement : — 

Statement No. 23 


Average No. of 

Cases. 

No. of Children. 

children per 



woman. 

468 

1820 

3-88 


So it is seen that there is not much difference between the 
average number of children born to a man and to a woman. 

Economic 

It is already seen in the statement No. 18 that there are 745 
men 793 women and 1404 children. The following is the classi- 
fication of the adult earners : — 

Statement No, 24 


(P — Principal Earner. M — Male Earner other than P. 


^ — Woman Earner). 

Earners. Cases. 

Mon. 

Women. 

p 

214 

214 

... 

P & w 

365 

3G5 

365 

P & M 

29 

58 

... 

P, W iind M 

14 

28 

14 

P and 2 M 

G 

18 

... 

P, 2 M and W 

2 

G 

2 

P, M and 2 W 

1 

2 

2 

P, 3 M imd W 

1 

4 

1 

P and 2 W 

2 

2 

4 


634 

697 

388 


Out of 745 men G97 and out of 793 women 388 are employed. 
This means 92*2 per cent, men and 49*5 women are employed. 
The small percentage of unemployed may not necessarily be taken 
to mean that there is very little unemployment for these men are 
migrators from outside Bombay and when they are unemployed, 
they do not stay in the City but go to their native places. Again 
they are not employed to do any skilled labour but the work 
entrusted to them is of the lowest order. It would be seen from 
Statement No. 25 that majority of them are employed in the 
Municipality as scavengers or ‘ Halalkhores As this work is 
supposed to be done only by the people from a particular class or 
community there is no fear of any competition from others. As 
the Health Department of the Bombay Municipality requires 
20 
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women workers, many of them have foimd employment in it. 
Nearly 50*5 per cent, women are unemployed. The cause of lesser 
unemployment both among men and women is also due to the 
fact that there is a great demand for these people of both sexes in 
different offices, schools and i)rivate buildings as scavengers etc. 

The following statement will show where Principal earners 
arc employed according to their employers : — 

Statement No. 25 
(A). 


Employers. 

Cases. 

Percentage to 
the total. 

Municipality 

517 

81-5 

Mills 

35 

5-5 

Railways 

26 

4-1 

Private Bldgs. 

20 

3-1 

Offices, shops &c. 

15 

2-5 

Police (Quarters) 

G 

» • • 

Hospital 

5 

• • • 

Docks 

5 

V • • 

Jail 

1 

• •• 

Total 

630 



(B). 

Principal earners whose nature of employment is different : — 
Private Motor 

Driver, 1 

Second-band Article 

Dealer, 3 

Grand Total G34 

It can be seen from the above statement that 81* 5 Principal 
earners are employed in the Municipality where except 10 all are 
scavengers. The nature of the Avork of these 10 is as follows : — 


Teachers 4 

Painters 2 

Fitters 2 

Carpenter 1 

Peon 1 


10 

Principal earners employed in Mills, Railways and 
private buildings, hospitals. Police quarters etc, are all scavengers. 
Out of 15 principal earners employed in offices, shops &c. one is a 
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clerk and another is an office boy while the remaining 13 are 
scavengers. 

It would bo thus seen that out of 634 principal earners 
only 15 earners or 2*3 percent, of the total do that sort of 
work in which there is fear of competition from other castes 
while 619 earners are scavengers in public or private bodies. 
It also shows that the occupation of the people is almost entirely 
their traditional one. 

Besides the heads of the families, as Principal earners, there 
are 63 other male earners who contribute to the income of the 
family. That is • 9 man besides the principal earner contributes 
to the income of the family. The nature of the work of these 
63 men is as follows : — 


Municipality 

39 

61-9 P. C. 

Private 

11 

17-4 

Railways 

7 

11-1 

Mills 

5 

7-8 

Docks 

1 

1-8 


63 

100*0 


Of these 61 '9 per cent, men are employed in the Municipality 
so it may be inferred that a great majority of the earners in these 
classes are employed in tho Municipality. Second important 
thing to be noted from the nature of the work of the principal 
earners and other earners of families is that a dependent earner 
generally follows the occupation of the principal one. 

Out of 388 women earners tho following classification can be 


made : — 



Statement No. 26 

Employers. 

Cases. 

Percentage t( 
total No. 

Municipality 

222 

57*2 

Private Buildings 

132 

34-2 

Mills 

22 

5*7 

Hospitals 

8 

2-6 

Railways 

4 

1-3 


Total : 388 

100 -0 
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It may be mentioned here also that all the women earners are 
scavengers. It will be noticed that 57*2 per cent, of the total 
employed women are employed in the Municipality. 

Earnings 

The following statement will show the groups of principal 
earners according to their earnings : 


Statement No. S7 


Rupees. 

Principal Earners. 

Percentage of the 
total. 

0-10 

4 

... 

11-15 

15 

2-3 

16-20 

102 

16-1 

21-25 

445 

70-1 

26-30 

45 

7*1 

31-35 

8 


36-40 

6 

... 

41-45 

o 

• •• 

46-50 

3 

• * * 

51 

1 

... 

75 

1 

... 

80 

1 

... 

100 

1 

... 


634 



It would be seen from the above statement that the majority 
of the principal earners earn something between 21 and 25. Prin- 
cipal earners earning more than Rs. 40 are not oven half per cent, 
while those earning more than Rs. 50 are very rare. In the above 
statement there are 4 persons getting Re. 75, 80 and 100 each. 
These 4 earners are teachers. 

The earnings of all heads come to Rs. 14,075. This means that 
the average income per head of the family is Rs. 22*2. 
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In the following statement families are classified according to 
the total earnings : — 

Statement No. 28 


Rupees. 

Cases. 

Percentage to the 
total families. 

15-20 

45 

7-2 

21-25 

175 

27*6 

2(;-;50 

123 

19*4 

31-35 

68 

10-7 

3(i-40 

62 

9-8 

41-45 

44 

6*9 

46-50 

79 

12*4 

51-55 

10 

... 

56-60 

6 

• •• 

64 

1 

. . • 

66-70 

8 

• •• 

71-75 

•> 

O 

• • • 

80 

1 

... 

81-85 

2 

... 

86-t)0 

o 

• •• 

96-100 

4 

• •• 

120 

1 

... 


634 


The above statement would show the gross income of each 
family. It would be seen that the majority of families get from 
Ks. 21 and 30 each. The total income of the families is Rs. 22,076. 
This means that on an average the total income of each family is 
Rs. 34*8. Thus it would be seen that the average income of each 
head of the family is supplemented by Rs. 12*6. 

Food 

Generally food of these people consists of rice, bread and 
curry. In the morning tea is prepared at home or each member 
goes to a hotel and takes it there. I have seen some families using 
different kinds of vegetables. Beef is preferred to mutton by 
some, perhaps due to the fact that the former is cheaper. Some 
people cook only rice and buy curry from hotels or hawkers. 
Majority of them being scavengers, some of them eat the remains 
of food stuff thrown away or handed over to them by the people. 
To my query as to how some of them manage with such small 
expense on food, I got the reply that they sometimes bogged for 
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food. Some of them even eat the remains of others^ meal. In 
the following statement different sums of money spent on food 
are shown : — 

Statement No, 29 


No. of 
persons. 1 

Expense on 
Food per 
month. 

252 -.5 

Below 15 

459-5 

16—20 

426-5 

21—25 

581 

26—30 

88 

31—35 

131 

36—40 

100 

41—45 

115 

46—50 

10-5 

51—55 

46-5 

56—60 

21-5 

70 

8 

90 


2240 


No. of 
Families. 

Total Incom 

101 

2713-5 

149 

4528-5 

123 

3682-5 

157 

5867 

20 

885 

29 

1315 

20 

895 

21 

920-5 

2 

48 

8 

796 

3 

250 

1 

175 


034 22070 


Total expen- 
diture on 
Food. 

Average 
p. c. on 
Food. 

1403 

50-1 

1944 

42-9 

2852 

77-4 

4686 

79-9 

696 

78-5 

1139 

86-6 

900 

100-5 

1050 

114-05 

110 

227-08 

480 

60-3 

210 

84 

90 

51-4 


15500 


The actual expense on food of 034 families is Rs. 15,500. This 
means each family on an average spends Rs. 24-5 p. m. for the 
food and Rs. 0 • 1) p. m. per adult. 

Clothes 

Men’s clothes consist of a dhoti, a shirt and a turban. Instead 
of dhoti and turban, some use pyjamas and cap. Young men use 
coats also. Boys are generally naked but they have a shirt to wear. 
Girls wear a ghagra or a skirt. Women wear a ghagra upon which 
they use a cloth 3 to 5 yards long to serve the purpose of a saree. 
For the upper body they use a bodice which covers only the chest 
while the back is exposed. There is one peculiarity about the 
dress of ladies. Even though it is cheap still it is very smart and 
brilliant in colour. Some people have cotton mettresses. Majority 
of them have Rajais made from torn and discarded clothes. Coarse 
blankets and very ordinary bed sheets are also used. 


1. Two children are treated equal to an adult. 
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The following is the average annual expense per family on 
clothes : — 


Annual Expense 
on clothes. 


No. of families. 


12 

18 

24 

.•lO 

36 

48 

60 

120 

180 


261 

26 

222 

42 

52 

12 

15 

3 

1 


634 

The total expenses on clothes are Rs. 14,076 ; this means the 
total expense per family is on an average Rs. 22*2 per annum or 
Rupee • 5 per annum per adult. 

Rent 

As I could not get trustworthy figures of rent I am unable to 
write on it at present. 

Vice 

1. Country Liquor and Toddy are the favourite drinks of 
these people. Now-a-days there is a tendency also to take Beer. 
Out of 634 principal heads one is in habit of taking opium. He 
also smokes Ganja. Of the remaining 633 men 406 flatly denied 
having taken liquor. Out of the remaining 227 men 66 admitted 
that they sometimes, esiiecially when they attend any marriage or 
funeral, take liquor. While 161 men said that they take liquor 
every day. Thus it would be seen that 35 • 9 p. c. men of the 
total principal heads of families take liquor. Of those who take 
liquor 70*2 p. c. take it always, 

2. Cotton futures is a second groat drain upon the scanty 
purse of these people. Here it was not possible for me to 
collect figures of those who back the Cotton figures and of 
those who do not, 1 had to rely solely on my eyes and ears. 
I Saw even women consulting “Cotton Experts*' about 
the Opening and Closing rates of New York Market ! 
In these localities one pice news-papers which chiefly deal 
in cotton figures, have a great sale. Again there are pan-shops 
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or boys selling sealed envelopes containing the figures to be 
backed that day. These envelopes are sold from one pice to 
4 annas. There are seen odd men and women or loafers surrounded 
by many people, among whom are these people, eagerly waiting 
for the man or woman to give out a figure. Madness or any 
oddity is associated with the power to know the future ! The 
scandal of ‘ Satta-Khel* has reached the children of tender age. I 
was able to gather from some of these people that they play with 
4 annas; and those who are not able to spare 4 annas share with 
somebody else. 

Indebtedness 

Marriage and death are the two occasions when these people 
have to incur debts because they have to give caste-dinners. 
Marwadis. Pathans, IBaniyas and Bhayyas are the chief crc‘ditors. 
Especially the first three do brisk business among these people. In 
my investigation I found that there are eight persons of the Bhangi 
community who lend money at the same rates as the Pathans* and 
Marwadis’. There is also one Christian Money-lend(T. I was sur- 
prised to see that out of (>.‘54 heads of the families only two admitted 
to have borrowed money from the Municii)al Employees Co- 
operative Credit Societies. The Pathans charge the highest rate of 
interest — 4 annas per Rupee per month — the rate comes to I5fl0 
per cent, per annum. The Marwadis charge 2 annas per r\i})ee per 
month or 150 p. c. per annum. The Raniyas generally charge one 
anna per rupee per month or 75 p. c. per annum. Always the 
interest of every month is paid in advance. The creditors do not care 
for the capital. The Pathans say “Let the capital go to hell, 1 want 
the interest”. There are some families in whose case even the 
month’s earnings are not sufficient to pay off the interest. Such 
peoi)le hand-over all their eaimings to the creditors. A man has 
more than one creditor. If the creditors harass very much then 
they frequently change quarters or even go to their native country. 
I have seen one thing that the Pathans and Marwadis are always 
c^ager to lend, thought not the full amount asked for. 'J'hc* Baniyas 
charge two annas per rupee per month for cash and one anna p(T 
rupee per month for the articles of food taken on credit. The 
cheapest rate of interest is 36% per annum. 

Out of 634 principal heads of families only 15 have no debts 
while the remaining are in debts. Out of the debtors only two have 
borrowed money from the Municipal Employees Co-operative 
Credit Society. 
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The following 223 men revealed the amount of their debts ; — 


Total debts 

Cases 

Rs. 

50 

1 

100 

13 

150 

1 

200 

38 

250 

2 

300 

25 

:J50 

5 

400 

36 

450 

2 

500 

67 

550 

2 

600 

6 

650 

1 

700 

7 

800 

7 

1000 

4 

1200 

1 

1500 

1 

1800 

2 

2000 

2 

223 


This means tliat the above 223 men have a debt of Rs. 98,600 
which means each principal head of a family has a debt of Rs. 440*3 
on an avomge. It is very difficult to give the rates of interest in 
each case as the money is not borrowed from one single creditor. 
A man has at least three creditors ; Pathans, Marwaris and Banias. 
In addition to these, are the arrears in rent, milk, kerosene oil 
charges etc. The total debts mentioned above are the gross debts 
of each man. 


Gopinath R. Pradhan. 
( To he continued) 
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A SOCIAL AND ECONOMIC STUDY OF THE 
MUNICIPAL PRIMARY TEACHERS 
IN BOMBAY 

This article is the result of a special investigation into the 
social and economic condition of the Primary Teachers in the 
City of Bombay woi’king under the control of the Boml)ay Munici- 
pality. Forms of encjuiry containing 10 querries relating to tlie 
various as})ects of the economic and social condition of the teachers 
were printed in Marathi, Gujarati and Urdu, and teachers were 
persuaded to give answers to the querries. Out of 2014 Municipal 
Primary Teachers on all the three sides in IMarch liKlS, as many as 
1104, that is 57 per cent, of them gave us the necessary data for 
our enquiry. 1'he data we could acquire by visiting almost all the 
Municipal Schools and persuading teachers individually after 
strenuous efforts for eight months during the academic year 
13;'{4-^5, is carefully analysed her(‘. 

At the outset the figtires given in the following tal)le are of 
interest : — 

Table showing the distribution of Primary Teachers accord- 
ing to their groui)S, percentage of each group to the total 
number of teachers, proportion in which different groups stand 
to one another, and teachers from whom we ha\'e data for our 


enquiry, etc. 

Groups of 
Teachers. 

Total No. 
of teachers 
in the 
group. 

Percentage 
of the 

group to the 
total No. of 
teachers. 

Proportion 
in which 
the Nob. in 
groups 
stand to the 
one another 

No. of 
teachers 
from 
whom 
we have 
data. 

Percent- 
age of 
teachers 
who have 
given 
data. 

Marathi Male 
Teachers 

847 

42 Tp. c. 

H-T) 

517 

61 p. C* 

Marathi Female 
Teachers 

88:5 

10-0 „ 

:5-8 

179 

46-7 „ 

Gujerati Male 
Teachers 

2:58 

11-8 

2-4 

15:5 

64-:5 .. 

Gujerati Female 
Teachers 

144 

7-2 „ 

1-4 

61 

42-4 „ 

Urdu Male 
Teachers 

241 

11-9 „ 

2-4 

15:5 

6:5*5 „ 

Urdu Female 
Teachers 

161 

80 „ 

1-6 

101 

62*7 „ 

Total ... 

2014 



1164 

57 p. c. 
(average) 
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The Maraihi Male Teachers are the largest in nnmhev, 
whereas the Gujerati Female Teachers are the smallest in nnm])ei‘, 
standing in the proportion of 8*5 : 1-4. Between the two 

extremes stand in a decreasing number Mamthi Female Teachers, 
Urdu Male Teachers, Gnjerati Male Teachers, and Urdu Female 
Teachers. Urdu Male Teachers and Gujerati Male Teachers are 
almost equal in number. The Marathi Male and Female 
Teachers together, are more than tliree times the total Gujerati 
IVachers together, or the total Urdu Teachers together. The 
Marathi Teachers are more than three-fifths of the total nnmber of 
teachers, while the Gnjerati and Urdu are each one-fifth of the total 
number of teachers. 

We have data from 11(14 out of 2014 Ib'imary Teachers, that 
is from 57 jier cent, of them. Thus there w^onld lie no hesitation 
to say that our encpiiry on the whole is quite represcmtative. It is 
in the light of this i)asic data that we take in this article a broad 
view of the socio-economic jmsition of the Municipal Primary 
Teachers as one ])ig class, at the saim^ time differentiating between 
groups and groups wherever it is necessary in order to bring out 
the essential features of each group in a comparative way, 

TEACHERS AND THEIR NATIVE PLACES 

At the outset it will be interesting to see the various places 
from which the big class of IMunicipal Teachers is attracted to 
Bombay. UIG (»ut of 11()4 teachers, that is 11*7 per cent, of the 
total number ot t(*achers belong to Bombay projier. But this 
number is constituted by Gujerati Female, Urdu Female, and 
]\Iarathi Female teachers in a decreasing proportion. Hardly any 
of the male teachers belong to Hom]>ay proper. Ihe Katnagiri 
district supi)lies 28*8 per cent, of the total number of teachers who 
are almost all of them Marathi Male 4Vachers and a few' are Marathi 
Feamale Teachers. The small state of Sawantw'adi supplies 2*1 per 
cent, of the teachers who ai’e also Marathi speaking. The next 
important Marathi speaking district from which teachers have come 
to Bombay are Kolaba, Poona, Thana and Satara, each sending 
respectively 5*9 iier cent., 5*9 per cent,, .3**1 per cent., and 3*4 iier 
cent, of the total number of teachers on the Maiathi side. From 
among the districts of Gujerat, the leading districts are of Surat 
and Kheda, and the province of Kathiawar, each supplying 4*7 per 
cent. 3*8 per cent, and 2 per cent, of the total number of 
teachers respectively on the Gujerati side. There are about 12 
per cent, of the total number of teachers who belong to various 
minor towns in the Bombay Presidency. They are 125 in number 
and it is interesting for us to note that they belong to all the six 



164 JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL. IV, PART 4 

groups of teachers in varying proportions. Thus there are 88 per 
cent, of the teachers who belong to the Bombay Presidency 
and the Indian States included in that Presidency. 

There are some teachers who come from other parts of India. 
The United Provinces occupy a leading place from which 60 or 5 • 2 
per cent, of the teachers come, and they are either Urdu Males or 
Females. About one per cent, of the teachers come from the 
Central Province and they are Avorking either on the Urdu or 
Marathi side. There are a few teachers coming from the Punjab, 
Madras, Bengal, Delhi and N. W. Province, Hydei*abad and 
Kashmere State etc., but they do not form any significant 
proportion in the big class of Primary Teachers, though they are 
distinctly marked on the Urdu side, both Males and Females. 

We sum up these observations in the following table : — 



No. of 
Teachers 

Percentage 

Group or groups in 

Place of origin 

to the 
Total 

Avhich distinctly 
marked 

Bombay City 

136 

11*7 p. c. 

Gujerati, Urdu, Mara- 




thi Female Teachers 

Ratnagiri District (in- 

360 

30*9 p. c. 

Marathi Male and 

cluding SawantAvadi 
State) 



Female Teachers 

Kolaba 

68 

5 • 9 p. c. 

do. 

Poona 

69 

5*9 p. c. 

do. 

Satara and Thana . . . 

77 

6*7 p. c. 

do. 

Surat 

54 

4*7 p. c. 

Gujerati Male and 




Female Teachers 

Kheda 

44 

3’ 8 p. c. 

do. 

KathiaAvar 

24 

2-0 p. c. 

do. 

Ahmedabad 

17 

1*5 p. c. 

do. 

Other minor towns 

165 

14 *.5 p. c. 

All the six Groups 

of Bombay Pre- 
sidency 




United Provinces ... 

60 

5*2 p. c. 

Urdu Male and 




Female Teachers 

Central Province ... 

11 

1-0 p. c. 

Marathi Male and 




Urdu Male Teachers 

Other parts of India 

47 

4-2 p. c. 

Urdu male & Female 




Teachers 

Not stated 

32 

2*8 p. c. 

Marathi Female, Urdu 
Male and Female, 
and Gujerati Femalo 
Teachers. 

Total ... 

1164 




Urdu Teachers, both Males and Females, are drawn from every 
part of India. The position of the three groups of Female 
Teachers compares well as regards those who are drawn from the 
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city of Bombay proper. The position of Marathi and Gnjerati 
Male Teachers is similar in each gimip being respectively drawn 
mainly from the Marathi speaking districts of Koiikan and Deccan, 
and Gnjerati speaking areas of Gujerat and Kathiawar. 

The big gron]) of Municipal Primary Teachers is mainly drawn 
from Itatnagiri district, other Marathi speaking districts of the 
Deccan, districts of Gujerat, the City of Bombay proper, and about 
one-tenth of the group is drawn from the remaining lU’ovinces of 
India, U. P. taking the lead. 

THE FEMALE TEACHERS — THEIR DISTINGUISHING POSITION 

For following in its proper perspective the discussion 
in this article, we like to point out one important fact that 
the socio-economic position of the Female Teachers is on the 
whole fai* l)etter than that of the Male Teachers in general. This 
is mainly due to the fact that the burden of family responsibility is 
comj)arative]y far less among Female Teachers. They therefore 
can afford to live a life becoming their social status by spending a 
jH'oper or reasonable amount on house rent. Again, indebtedness 
is not so serious among th(‘m as among the Male Teachers. Some 
of thoju live with other male members Avho are also earning, so 
their economic iiosition is satisfactory. The three groups of 
Female Teachers together consist of 088 teachers, their number 
being ;14*2 per cent, of the total number of teachers. Thus a little 
more than one-third of the total number of teachers, enjoy the 
special position. We have the necessary data from 341 teachers out of 
088 that is from 50 per cent, of the total number of female teachers. 

AGE OF TEACHERS AND THEIR LENGTH OF SERVICE 

The following table shows the distribution of teachers according 
to their age-groups and service-groups 

Comparison of xige-Groups and Service-Groups. 

Age- Groups Service- Groups 



Total 

Percentage Percentage 

Total 

Service- 

Groups 

Age-Groups No. of 
Teach- 

included in 
the Group 

included in No. of 
the Group teachers 

(1) 

ere (2) 

(3) 

(4) 

(5) 

(6) 

Under 25 

125 

10-7 

12-7 

147 

1 to 5 years 

26 to 35 

5ia 

44-0 

.54-5 

634 

6 to 15 years 

36 to 45 

„ 376 

32-3 

27-8 

327 

16 to 25 years 

46 to 50 

„ 84 

7-2 

3-3 

38 

26 to 30 years 

51 to 55 

» 37 

3-2 

1-03 

12 

31 to 35 years 

Not stated 

29 

2-5 

0-4 

6 

Not stated 

Total 1164 



1164 
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Percentages in the age-gronps should he coinparecl with the 
percentages in the service-groups as they are on the Avhole meant 
I'or the same number of years. Ihere are 10-7 per cent, of the 
teachers in the age-group under 2o, but there are 12*7 per cent, of 
the teachers Avho have served for 1 to 5 years. This means that 
22 teachers or 2 per cent, of the teachers must have joined service 
when they were less than 20 years in age. This is due to the fact 
that there are some Urdu Female Teachers and a few of the Mai’aHii 
Female Teachers who have joined service when they were below 
the age of 20. 

The higher percentage of the teachers in the service-group of 
G to 15 years, than the pecentage of teachers in the ag(‘-group of 
2G to .15 years, is due to some of the teachers, especially Urdu and 
Marathi Female Teachers having joined service when they were 
below the age of 20. 

But the percentages in the service- groups of 5G to 45 years, 
46 to .'>0 years, and 51 to 55 years are lower than the cor- 
responding i)ej*eentages in the age-groups und(T 56 to 45, 
46 to 50, and 51 to 55 years. The explanation is obvious. 
The effect of some of the Urdu Female Teachers, and a few 
of the Marathi Female Teachers having joined service when 
under the age of 20 3 'ears is marked on tlie percentages for 
the whole group of teachers \ipto .15 years or upto 15 years of 
their commencing service. But in later gi’oups, this dilfej'cnce is 
not marked but it is rather noted the other way because of the very 
large number of teachers included in the class of Primary Teachers 
as a whole, and also due to comi)aratively greateu* c‘X})ansion of Urdu 
and Marathi Girls’ schools during the last 15 years, this having its 
effect on the last three j)ercentage figures. The higlier percentages 
of age-groups in the last three cases, from 56 to 55 years, are also 
due to some ot the Gujorati Male and Gujerati Female Teachers 
having joined service when they were above 25 years in age*. 

TEACHERS AND THEIR EDUCATIONAL QUALIFICATONS 

As regards educational qualifications, 707 teachers out of 
1164, or 60*8 percent, of the total number of teachers are 
trained. But the percentage of the trained teachers is marked 
to the greatest extent among Gujerati Female Teachers as in that 
group we get 85 per cent, of the teachers as trained teachers. 
And the lowest number of trained teachers is to lie found among 
Urdu Female Teachers, only 41 per cent, of them being trained. 
The percentage of trained teachers is not very encouraging among 
Gujerati Male Teachers as 54 per cent, of them are trained. Among 
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Marathi Male and female Teachers the percentage of trained 
teachers is respectively G3 and 62. 

Out of 1164 teachers, as many as 386, that is 33*2 per cent, of 
the total number of teachers have knowledge of English. P>ut it is 
very discouraging to note that this percentage is very low among 
Urdu Female Teachers, it being only 6 per cent. At the same time 
it is highest among Gujerati Female Teachers, 47 per cent, of them 
having knowledge of English. The percentage of Gujerati Male 
Teachers having knowledge of English is also high being 43. This 
is possibly due to the business instinct of the community. 37 per 
cent, of the Marathi Male Teachers and 28 per cent, of the Marathi 
Famale Teachers have knowledge of English. 

Thus the Primary Teachers of Bombay are on the whole 
qualified for their profession. The group of Gujerati Female 
'^feachers is the liest (pialified, whereas that of the Urdu Female 
Teachers does not come even upto the minimum reciuirements. 
'f he remaining four gi*ou])S of teachers are almost on the same level 
with little differences. However to a close observer these things 
are visible — that the Marathi speaking ])eople mainly drawn from 
the district of liatnagiid, and districts of Kolaba, Poona, Satara and 
Thana, take themselves to this profession easily and somewhat 
instinctively. People coming from Surat, Kheda, and other parts 
of Gujerat have rather commercial and business instincts in them. 
The Gujerati speaking Female Teachers and especially the Parseo 
Females choose this lU’ofession due to their general progress. They 
do it to utilise their leisure with advantage unlike others who do it 
out of necessity. This is also tlu* case with a few of the Marathi 
Femak‘ Teachers, especially those who happen to be the original 
residents of Bombay, and also females belonging to some of the 
communities like Prabhiis, Saraswats and others. 

TEACHERS — THEIR RELIGIONS AND CASTES 

Turning to the religions and castes of the Primary Teachers, 
we find that the majority of them are Plindus. There are 830 
Hindus out of 1164, that is 71-3 per cent, of the total number of 
teachers. The majority of the Hindu teachers belong to the 
advanced communities, but on the whole they are drawn from all 
the communities. It is interesting to note that in the three groups 
of Marathi Male, Gujerati Male, and Marathi Female 'JVachers wo 
get in all 30 depressed class teachers. These three groujis of 
teachers consist of Hindu teachers on the whole. Then we have 
254 Mahoinedans in the total number of 1164, that is 21 * 8 per cent, 
of the total number of teachers. The Urdu teachers are all of them 
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Mahomedans. The Paraees who are 32 in number, that is 2 • 7 per 
cent, of the total number of teachers, occxipy a leading and foremost 
place only in the group of Gujerati Female Teachers. There are 20 
teachers, that is 1-7 per cent, of the total number of teachers who 
are Indian Christians ; but all of them are found in the Marathi 
Male Teachers’ grou]x. Tlie Jews who are 26 in number, or 2*2 per 
cent, of the total number of teachers, are all ftnnales in the Marathi 
Female grou[) of teachers. There are only two Jains in the group 
of Gujerati Female Teachers. 

Thus the Urdu gToui)S belong to one religion only, namely the 
Mahomedan. The Gujerati Male Teachers’ gi*ou]) consists of 
Hindus exclusively. The Gujerati Female grou]) consists of 
Pai’sees, Hindus, Christians and Jains. The Marathi Mak‘ 3’eachers’ 
group consists of Hindus, and of a very small percentage ( 2*0 ) of 
Indian Christians, while that of Marathi Female Teachoi's’ consists 
of Hindus and 17 per cent, of Jews. 

INCOME FROM SALARIES 

The teachers’ salary vaiaes from Rs. 3>0 to Rs. lot) i)er month, 
Init in 7 cases it is Rs. 152 and in one more case is Rs. 165. llow'- 
ever it will be quite i)roper for us to divide th(‘ teachers in tliree 
groups as shown in the following table ; — 

Details of salary Total No. of. Percentage to the total No. 
per month teachers of teach(‘i*s ( to 1161 ) 

Rs. :}1 to 60 ... 442 .3S p. c. 

Rs. 61 to 100 ... 4PJ 36 p. c. 

Rs. 101 to 150 ..^ 294 25-3 j). c. 

1155^ 

The table shows that in the case of 38 per cent, of th(‘ teachers, 
their salary is rather low^ There is no help for it, the teachers 
being in the jxreliininary stage of their service the salaries are low^ 
In the remaining 62 per cent, of the cases, salaries are on the whole 
satisfactory. 

It is important to note that the percentage of teachers with 
salaries less than Rs. (>0 is the largest in the Urdu group of Female 
Teachers, 78 per cent, of the teachers of that group earning that 
salary ; while the percentage is the smallest in the Gujerati group 
of Female Teachers, there being only 26 per cent, of the teachers 
in that group. In the former class the large percentage is due to a 
majority of untrained teachers, while in the latter gi’oup it is due 
to a minority of untrained teachers. 

1. In one case the salary is not known. In 7 cases the salary is Rs. 152 
and in one case it is Rs. 165. When these nine cases are added to 1155, 
the total comes to 1164. 
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There are ^U) per cent, of the teachers earning a salary of Es. (>1 
to 100, ])nt their ])ercentage is smallest in the group of Gujerati 
p\‘male Teachers, it being only J21 per cent. It is highest in th(‘ 
grou]) of Urdu Male T('achors, being 49 per cent. 

Lastly, there are 25 -o percent, of the teachers earning from 
TIs. 101 to 150. But their |)orcentage is as high as 52 per cent, in tlu* 
gremp of Gujerati Feiiiah* Teachers, while it is zero in the case of 
the Urdu P'emah‘ 4'eachers. This is ol)viously due to a very larg(‘ 
]>erc*entage of trained teachers in the fornu‘r gj*oup of teachers in 
service for a Jong nuni])er of years, while their very small pro- 
l)ortion and that also foi* the last ten years in the latter group. 

INCOME FROM OTHER SOURCES 

As regards income from other sources we shall first consid(‘r 
income from some other i*(‘gular work apart tVoin service. 
I'here is no harm to gtmeralise that at least 20 per cent, of the 
MaU‘ 4\\ach(‘rs on all the three sides earn sonu‘ income from 
tuitions for about six immths of the year. PV>r various reasons we 
could not get actual particulars from every teacher on this point. 
In the IVIaratbi Mak* group there are only G per cent of the teachers 
while in the Gujerati Male group there are 8 ptT cent, of the 
tt‘ach(‘rs wdio have* stated that they earn income from other 
sources. Ai)art from tuitions some of these teachers are doing 
])usiness as insurance agents or Avatch-repairers or ])hysicians. 

We now^ consider income from land. There are only 185 
teachers out of 11G4,^ that is IG |)er cent, of the total number of 
teacheis who have got land. This i)ercentage is vei*y small. We 
l)rietly analyse th(‘se 185 cases of income from land. In 28 cases 
Old of 185, th(‘ land does not bring any income to its holders on 
account of recent economic depression. That is in the case of 
15 p(*r cent, of the teachers who have got land, their land does not 
bring them any income. It is important to note that the majority 
of these cases, 20 out of 28, are from Marathi Male Teachers, G1 
j)er cent, of that group of teachers coming from Ratnagiri and 
Savantwadi, wdiere the position of landed income is generally ven’y 
poor as compared to any other parts from which teachers come. 
In the remaining 157 cases out of 185, the income from land 
varies from Rs. 5 to Rs. 400 per year. These cases include two 

1. Out of 1164, there are 341 Female Teachers belonging to .the Marathi, 
Gujerati and Urdu groups. In the case of Females, ownership of land 
is a rare thing as compared to males for various reasons. There are 
only 11 female teachers who have got land. Two of them are from 
Gujerati group, while the remaining U are from the Marathi group. 

22 
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cases which are exceptionally good, the income being Rs. 1,000 and 
Rs. 2,100 ; and 15 more cases in which income is stated in kind 
var^dng from 5 mannds to 3 Khandis per year. The following 
table shows the analysis of 140 cases of income from land : — 


Details of income per year. 

From Rs. 5 to Rs. HO 
„ Rs. HI to Rs. 100 
„ Rs. 101 to J^s. 200 
„ Rs. 201 to Rs. HOO 
„ Rs. H)01 to Rs. 400 


Total No. of cases. 

58 

GG 

12 

2 

2 


Total 140 


Some of the teachers have got very low income from land. 
However teacbers who have got land have a good asset with them 
in times of diiliciilties or as a means of s]>ending time in long holi- 
days or after retiremient from service. 

A few further observations are necessary. From the group 
of Marathi Male Teachers, 29*2 per cent, possess land, Bnt 
as G1 i)er cent, of the Marathi Male Teachers come from thcj 
district of Ratnagiri including Savantwadi State where the land 
values are low owing to fragmentation and sub-division 
of holdings, and the inferiority of the soil in point of fertility, the 
position of those who hold land is not very encouraging. In many 
cases the income from land is so low as is hardly enough to pay 
the land revenue, and in some cases the owners of land have to 
sjiend from other sources in order to pay the land rcwenue. In the 
Ratnagiri district in a majority of cases the possession of land is 
not a very temiiting asset. The position is relatively better in 
Kolaba, Hatara and Poona. Though 29*2 per cent, of the Marathi 
Alale Teachers hold land, in many cases the income fi'om land is 
nominal, in some cases the amount of income varies from Rs. 5 to 
Rs. 100 per year, or to Rs. 150 per year in a very few cases. 4'he 
l)()sition of Oujerati Male Teachers as regards income from land is 
better when compared to that of Marathi Male Teachers, owing to 
the fact that the nature of lands in Gujerat is far better in point of 
fertility, and the average size of holding is generally larger as 
compared to the size of landed holdings in the Marathi speaking 
districts. 


EXPENDITURE ON RENT 

The economic condition of teachers and their social status can 
be understood to a certain extent in the light of their expenditure 
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on rent. The following tabic shown the amount of expenditure on 
rent per month of the Primary Teachers * 


Details of rent per 

No. of 

Percentage to the 

inoTith 

teachers 

total 

TJpto Rs. 5 

:{,5 

3*0 p. c. 

Rs. 0 to 10 

2.5H 

22*2 p. c. 

Rs. 11 to l.'i 

240 

29 • 7 p. c. 

Rs. It) to 2.') 

400 

35-0 p. c. 

Rs. 20 to il.') 

.lO 

4-(S p. c. 

Above Rs. 20 

2<S 

2-4 p. c. 

Not stated 

21 


Nil 

4 



Total 1104 



A monthly rent of loss than Us. 10 per month is undoubtedly 
very low and indicative of inade(iuate and insanitary housing con- 
dition in a City like Bombay. However we must take allowance 
for such cases where rent is paid in partnership. There are 25*2 
jXT cent, of the teachers paying rent less than Us. 10 i)er month. 
On a liberal (‘Stimate, one-third of these teachers may be j)aying 
rent in partnership. Still we have about 17 per cent, of the 
tt^achers whose housing condition is bad tlue to very low rent that 
they pay. 

There are 29*7 per cent, of the teachers who pay rent varying 
from Us. 11 to lo jut month. In case the family consists of three 
members, the housing accommodation is likely to be satisfactory. 
But in case of fanjilies larger than that, the room that can be had 
within Us. 15 is sure to be unsjitisfactory. There is no harm in 
saying that in about half of these cases, owing to big families the 
room is sure to be inadequate and unh^^gienie. We can thus 
estimate that the housing condition is not satisfactory among 15 per 
cent, of the total number of teachers. These cases are distributed 
among those who spend from Rs. 11 to 15 as rent per month. 

There are 35 per cent, of the teachers spending from Rs. 16 to 
25 per month on house rent. But in this group there are more 
than two-thirds of the cases of those teachers who spend less 
than Us. 20 per month on rent. The housing condition of teachers 
in this group is expected to be adcijuate and satisfactory except in 
those cases where the family is large consisting of six or more 
members. We estimate that out of 35 per cent, of the cases, in 
about 15 per cent, the housing accommodation is bad due to the 
large number of dependents. 
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The condition of those who spend more than Ks. 25 per month 
on house rent is likley to be satisfactory. Hut there are only 7*2 
per cent, of the total nuinlior of teachers in this group. 

The above analysis reveals to us that in case of about 47 per 
cent, of the total number of teachers, the kind of housing accommo- 
dation tliat they can ajford to have in this city is unsatisfactory 
from considerations of adecjuacy and sanitation. This is but natural 
when we r(anember that in the case of i:>er cent, of the total 
numl;)er of teachers salaries are low being less than Ks. 60 i)er 
month. 

A few comparative figtires are necessary on this f)oint. There, 
is the largest proportion of teachers on the Urdu side of those who 
spend from Rs. 6 to 10 per month on house rent. 4o*2 perctoit. of 
the Urdu ]\Iale Teachers, and 35 per cent, of the Urdu Female 
Teachers i)ay such a low rent. It indicates theii* genei*al social 
backwardness. There are only 5 per cent, of the Gujerati Female 
Teachers who spend such a low rent, while their ]3(Tcentag(' among 
Mai’athi Feunale Teachers is 6*7. The pei*centag(‘S for Marathi and 
Gujerati Male Teachers are respectively 23 and 15. 

In the group of Teachers who spend from Rs. 11 to 15 on 
house r('nt per month, the percemtage of Marathi Male Tc'achers is 
largest being 3)4, while that of the Gujerati Femalt‘ Teachers is 
lowest being only 8. That the Marathi IVUile Teachers are on a 
qxiite ordinary level is clear from this ])ercentag(‘. 

In the case of rent varjnng from Rs. 16 to 25 ])er month, thc‘. 
position of Gujerati Female Teachei*s is the best as 4(> per cent, of 
them pay this rent. The Urdu Male Teacht‘j*s stand last, thdr 
j)ercentage l)eing 2()*5, 

As regards rent aljove Rs. 26 per month, the position of 
Gujerati Female Teachers is the* best, their percentage of those who 
pay this rent being 7. Rut only 2*7 j)er cent, of the Marathi Male 
Teachers spend this rent. The position of Urdu Male and Female 
Teachers is very l)ad, their percentage of those who pay so much 
rent being only 2 and 1 respectively. 

Considering monthly rent above Rs. 16 as indicative of a fair 
social and economic status, the six gi-oups of teachers stand in a 
descending order thus : — Gujarati Female Teachers, Marathi Female 
Teachers, Gujerati Mah^ Teachers, Marathi Male Teachers, Urdu 
Female Teachers, and Urdu Male Teachers. 

Considering all the teachers as one class, the housing 
accommodation as indicated by rent seems to be unsatisfactory in 
about 47 per cent, of them. 
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FAMILY RESPONJ^IBILITY 

The economic condition of teachers can be further nnderstooc I 
in the light of the Inirden of family responsibility which they have 
got to bear. The following table showing the iminber of deixmcieiits 
X)er teacher is significant in this connection: — 


Details of 

No. of 

Percentage 

dependents 

teachers 

the total 

Nil 

14 

• • • 

1 to .3 

191 

10* 4 p. c. 

4 to fi 

022 

53*5 p. c. 

7 to 10 

207 

23*0 1 ). c. 

11 and above 

50 

4*3 p. c. 

Not stated 

20 


Total 

... 11(54 



There are 14 t(^achers who have got no one as dependent upon 
them. They are all female teachers. In case of 10*4 per cent, of 
the teachers who have to support from 1 to 14 dex^endents, family 
resi:)onsil)ililY can l^e said to be moderate. More than half of the 
total number of teachers, have got to support from 4 to 0 
dependents. Family responsibility may be normal in the case of 
those who have got a monthly salary of Rs. (SO or above, but in the 
ease of tliose teacluTS who earn less than Rs. <S0 per month, family 
responsibility can b(‘ said to b(^ rather heavy. Roughly we can 
(.‘Stimate that out of such r>.‘b5 ikt ccuit. of the teachers, at least in 
case of 25 per cc*nt. of th(‘m it is likely that family j*esj)onsibility 
may l)e rather heavy due to tow salari(*s. 

There ar(‘ 211 per cent, of the total number of teachers who 
have got to suppoi-t from 7 to 10 dependents. Th(‘ burden of 
family rc^sponsibility is abnormally hc‘avy in the case of these 2il 
pt‘r cent, of the teachers as they have to support dependents valu- 
ing from 7 to 10 in number. 

Lastly in the case of 4-3 pei* cent, of tht‘ total number of 
teachers who have got to support a family consisting of more than 
11 members, it is quite obvious that the Imrden of family 
responsibility is extremely heavy. 

We have thus in all 52*3 i)er cent, of the total number of 
teachers bearing a heavy burden of family resjjonsilnlity. 

Some comijarative figures are necessary on this point. We 
have lfi*4 percent, of the total number of teachers supporting 
dependents from 1 to 3. But it is very significant to note that this 
percentage is the highest in the group of Marathi Female Teachers, 
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there being 39 • 6 per cent, of them in that group. In the group 
of Giijerati Female Teachers that percentage is 24-5. Bnt in the 
group of Urdu Female Teachers it is about 19, and it is lowest 
among Urdu Male Teachers being 7 * 8. The corresponding j>er- 
centages in the groups of Gnjemti Male Teachers and Marathi Male 
Teachers are 13*7 and 10*2 respectively. These percentages in- 
dicate the average large size of a family among Urdu teachers, 
and a small family among Marathi Female Teachers. 

There are 33*5 per cent, of the total number of teachers 
maintaining a family of 4 to 6 dependents. It is interesting to note 
that this percentage is almost the same for the different groui)S of 
teachers except tlie group of Marathi Famale Teachers in whose case 
the percentage is 43’G. This Ioav percentage in the Marathi Female 
group of teachers is due to their very large i)ercentage of teachers 
supporting less than three dependents as stated in the preceding 
paragraph. Excepting the gi*oui> of Marathi Female Teach e]*s theses 
]:)ercentages indicate that the avei*age family in case of nearly half 
the number of teachers, consists of 4 to G members. 

The percentage of teachers supporting a family consisting of 
7 to 10 members is 23. But, it is significant to note that this 
jMTcentage is very high in the groups of Male Teachers while it is 
low in the groups of Female Teachers, thus indicating that family 
responsibility is generally heavy in the case of Male Teachers, l)ut 
rather light or moderate in the case of Female Teachers. The 
following j)ercentages are instructive : — 

Percentage of teachers with a family of 7 to 10 members : — 


Marathi Male Teachers 

27 

p. c. 

Gujcj'ati Male Teachers 

20 

p. c. 

Urdu Male Teachers 

2.S 

p. c. 

Marathi Female Teachers 

!()• 

7 p. c. 

Gujerati Female Teachers 

18 

r). c. 

Urdu Female Teachers 

14 

p. c. 


The position of the group of Marathi Female Teachen-s is the 
l)est as only 10-7 per cent, of them have to support from 7 to 10 
members. 

The average percentage of all the teachers supporting a family 
of more than 10 members is 4-3. But that percentage is nil in 
the case of Mai'athi Female Teachers and Gujerati Female Teachers, 
but 5 in the case of Urdu Female Teachers. The corresponding 
percentages for the groups of Marathi, Gujemti and Urdu Male 
Teachers are 7*7, 2*8, and 6 respectively. The large size of 
families among Urdu teachers and among Marathi Male Teachers 
is obvious. 
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Considering the smallest mimLor ol dependents per teacher 
as a sign of sound economic position, the six groups of teachers in 
a descending order stand as — Marathi Female Teachers, (jujerati 
Female Teachers, Urdu Female Teachers, Giijerati Male Teachers, 
Urdu Male Teachers and Marathi Male Teachers. 

SAVINGS 

Under this heading we shall first consider the cases of those 
teachers who have insured theii* lives. Insurance has ])ecome a 
necessity especially to middle class people in modern times. 
We have 388 teachers out of 11G4, that is 33*3 per cent, of the total 
number of teachers who have insured their lives. The following 
table showing the details about insurance is significant : — 


Amount of insurance 

No. of teachers 

Percentage to the 
total number of 

Upto Rs. 500 

18 

teachers 

l-G p. c. 

Rs. 1,000 

ir>7 

1.3-5 p. c. 

Rs. 1,001 to 2,000 


8-0 p. c. 

Above Rs. 2,001 


2-y p. c. 

Amount of instalment 

50 

.. 4-8 p. c. 

stated 

Amount not specified 

81 

2-7 p. c. 


888 

.33 -8 


The al)ove details are on the whole satisfactory, as in almost 
all the cases the amount of insurance is Rs. 1,000 or more. 3'here 
ai’e .33 teachers in whose case the amount of insurance is more than 
Rs. 2,001, i-ising upto Rs. 8,000 in a few cases. In the cases in 
which the amount of monthly instalment is stated, we are able to 
infer that in IKl per cent, of such cases the amount is Rs. 1,000 or 
more. That one-thii*d of the total number of teachers have insured 
their lives is really encouraging. 

Out of 341 teachers included in the three female groups of 
teachers, only 34, that is al)out 10 per cent, of them have insured 
their lives. But in the case of the three groups of male teachers, 
out of 823 teachers, as many as 354 or 43 per cent, of them have 
insured their lives. This difference is natural as it is more neces- 
sary in the case ot males to insure their lives than in the case of 
females. None of the Urdu Female Teachers has insured her 
life. 
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The following table showing the comparative percentages of 
cases of insurance in each group of teachers is significant : — 


Group of Teachers. 

Percentage of Teachers 
who have insured. 

Marathi Males 

5,5 ]x. c. 

Mai*athi Females 

17 

Gujerati Males 

... ,‘54*6 „ 

Gujerati Females 

... 7 „ 

Urdu Males 

0 

Urdu Females 

... Nil 


The percentage of insurance cases is largest in the Marathi 
Male gron]) of teachers possibly due to the fact that they are quite 
middle-class people, their other assets that will be of help to their 
families in old age or in times of dilliculties are limited, and hence 
to make provision by way of insurance is absolutely necessary for 
them. A little more than one-third of the (jujerati Male Teachers 
have insured their lives. The (xujerati Male Teachers ar('- on the 
whole somewhat hotter off economically than the Marathi Mahi 
Teachers, and hence the percentage of insurance cases is smaller 
than that of Marathi Male Teachers in their cas(‘. But in this con- 
nection it is important to note that the average amount of insurance 
in the case of IVIarathi Male Teachers is far less than that in the case 
of Gujerati Male Teachers. In the group of IMarathi Male 
Teachers, we have 46 per cent, of the cases with Hs. 1,000 as the 
amount of insurance and in 20*6 per cent, of the cases the amount 
of insurance is Rs. 2,000 or more. But in the Gujerati Male 
Teachers, we have ,‘50 i)er cent, of the teachers with Rs. 1,000 as the 
amount of insurance, and 40 per cent, of them with the amount of 
insurance biang Rs. 2,000 or more. This shows that the Gujerati 
Male Teachers have on the whole insured for a larger amount than 
the Marathi Male Teachers. A vei*y small number of Urdu Male 
Teachers have insured their lives. 

That 17 per cent, of the Marathi Female Teachers have insured 
their lives is encouraging in that group of teachers, especially con- 
sidering that it is a group of Female Teachers. The amoxint of 
insurance is satisfactory being larger than that in the case of 
Marathi Male Teachers, as we have more than 156 per cent, of the 
cases in which the amount is Hs. 2,000 or more, and the average 
amount of insurance comes to about Rs. 1,600. 

The group of Gujerati Female Teachers is economically well 
placed. So it is not perhaps necessary for them to insure their 
lives with the object of making provision lor the future. That is 
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possibly the reason why only 4 out of 61 teachers have insured 
their lives. 

Turning to other savings, we have data from 29 teachers only, 
who have stated details about savings in cash. Out of these 
teachers, 26 are from the group of Marathi Male Teachers and 
;] from the gi’oup of Gujerati Male Teachers. In a majority of 
these cases, the savings are in the form of cash varying from 
Rs. 100 to Rs. 2,000, and in some cases they are in the form of 
capital invested in purchasing shares. Thus only 2 • 5 per cent, of 
the total number of teachers have other savings. 

There is another form of saving where the teachers, at 
their choice, contribute to the Teachers’ Contributory Fund, 
started with the object of encouraging savings among teachers, 
since August 1930. There are 227 teachers out of 2014, that is 
11 • 3 per cent, of the total number of teachers^ who are contributing 
to this Fund. The following are the xoercentages for different 
grouiJS of teachers : — 


Group of Teachers 

Percentage of Teachears 
contributing to the 

Marathi Male Teachers 

Contributory Fund 
25-0 p. c. 

Marathi Female Teachers ... 

12*9 „ 

Gujerati Male Teachers 

2-0 „ 

Gujerati Female Teachers ... 

9-8 „ 

Urdu Male Teachers 

12*2 „ 

Urdu Female Teachers 

Nil 


It is obvious that the largest number of Marathi Male Teachers 
are taking advantage of this Fund. This is x^ossibly due to the fact 
that Marathi Male Teachers are on the whole on quite an ordinary 
economic level, and hence they take advantage of such a facility 
for saving. The very low percentage in the case of Gujerati Male 
Teachers is due to there being similar private Funds among them 
for this pur loose to which they contribute. In the case of Female 
Teachers, the percentage is low because it is not so necessary for 
tliem to make any saving this way as in the case of Male Teachers. 
Still the percentage in the case of Marathi Female Teachers is really 
encouraging, as 12*9 per cent, of them are contributing to this 
Fund. 

l. This percentage is calculated on 2014 teachers who are actually in the 
Municipal service and not on 1164 teachers from whom we have data. 
Because information on this point was got from necessary records in the 
Schools Committee’s Office, and hence it was not possible to ascertain how 
many of those 1164 teachers we had data are contributing to this Fund. 

23 
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INDEBTEDNESS 

Onr analysis so far has revealed that out of 1164 primary 
teachers, 38 per cent, of them have got low salaries being less than 
Rs. 60 per month. Other sources of income, by way of income 
from land or income from tuitions are very limited in the case of 
majority of them. We also learn that the housing accommodation, 
as far as it can be judged from expenditure on rent, is not satis- 
factory in tlie case of 47 per cent, of them. We have also seen that 
52-3 per cent, of them are possibly suffering from heavy burden of 
family rosponsil)ility in relation to their salaries. Htill it is 
encournging that one-third of them have insured their lives in 
order to make some provision. It is but natural that this position 
in geneml will lead to indebtedness. 

We have in all 660teachei’S out of 1164, that is 56-7 per cent, 
of the total number of teachers who have incurred debt. Eut the 
cases of indebtedness are more frequent in the male groups of 
teachers than in the female gi*oups. The following talde is 
significant : — 

Group of Teachers 

Marathi Male Teachers 
Marathi Female Teachers 
Gujerati Male Teachers 
Gnjcrati Female Teachers 
Urdu Male Teachers 
Urdu Female Teachers 

The group of Gujerati Female Teachers is almost free from 
indelitedness, while the percentage of indel)tedness is largest in the 
group of Marathi Male "JVachers. That 53 per cent, of the Urdu 
Female teachers are in dc'bt is really a large percentage for that 
group of Female Teachers. Low salaries due to majority of them 
being untrained, and large size of families are the main causes for 
large cases of indebtedness in the gi'oup of Urdu Female Teachers. 

The following table shows the sources of debt : — 

Source of the Debt Percentag(^ of Cases 


Bank ... 32-4 p. c. 

Private Money-lender ... 32*0 „ 

Bank and Private Money-lender ... 22*4 „ 

Not stated ... 13*2 „ 


Nearly in one-third of the cases, debt is incurred from the 
Bank, while in 22 per cent, more cases, Bank is one of the sources 


Percentage cases 
of indebtedness 


60 

28 

65-4 

6 

57 

53 


p. c. 
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of debt Thus it is a good sign to note that in al)ont 55 ])i‘r 
cent, of the cases. Bank is either ilio chief or one of tlie sources of 
debt. In about one-third of the cases, debt is incurred purely 
from private money-lender and in 22*4 per cent, more cases, private} 
money-lender is one of the sources of del)t. The table shows that 
private money-lender is the source of debt in the same number of 
cases as the Bank is. Thus Private Money-lender and Bank are 
eeiually important as source of debt 

When we take a comparative view of the source of debt in 
different groups of teachers, we find that the Bank^ serves as the 
chief source of debt to the largest extent among Urdu Male 
Teachers, then among the Urdu Female Teachers, and then among 
the Marathi Teachers. It serves as a source of debt to almost the 
same extent among Gujerati Male Teachers and Marathi Female 
Teachers. 

It is however significant to note that the Bank serves to the 
largest extent as one^ of the sources for incurring debt among 
Maiathi Male Teachers; and to the least extent among Marathi 
Female Teachers. 

Private money-lender as the only important source of debt, 


plays a leading j)art in case of 
following table is significant : — 

Gujerati Male Teachers. 

Marathi Male Teachers 

... ill p. c. 

Marathi Female Teachers 

a2 „ 

Gujerati Male Teachers 

5;5 „ 

Gujerati Female Teachers 

50 „ 

Urdu Male Teachers 

8 „ 

Urdu Female Teachers 

.Ti „ 


In more than half the cases among Gujerati Male Teachers, debt 
is incurred as shown in the above table from private moiKiy-londer 
which is due to tlie average large amount of debt in their case. 


Bank as the source of debt 


Percentage of Coses 

Marathi Male Teachers 

•*« 

28 p. c. 

Marathi Female Teachers 

• • * 

16 „ 

Gujerati Male Teachers 


17 „ 

Gujerati Female Teachers 


25 „ 

Urdu Male Teachers 


66 „ 

Urdu Female Teachers 

Bank as one of the sources for Incurring 

46 „ 

Debt (Bank and Private Money-lender) 

Percentage of Cases 

Marathi Male Teachers 


29 p. c. 

Marathi Female Teachers 

• • » 

10 „ 

Gujerati Male Teachers 


20 „ 

Urdu Male Teachers 

... 

12 

Urdu Female Teachers 

094 

11 
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It should be noted that private money-lender serves as one of 
the sources of debt in the same number of cases in which bank 
serves as one of the sources of debt. 

Ordinarily we can say that demands for small loans, within 
the limit of a few hundreds of rupees, are competently met by the 
Bank. But in case of large loans, teachers have to go to the private 
money-lender. . 

Debts are generally incurred at a moderate rate of interest 
varying from 6 per cent, per annum to 12h per cent, per annum. 

We now consider the intensity of indebtedness or the actual 
amounts of debt. We have already seen that cases of indebtedness 
are on the whole extensive^, and more so among the Male groups of 
teachers, the debts being most extensive among Marathi Male 
Teachers. The following table shows the actual distribution of debt 
among 660 teachers : — 


Amount o£ Debt 

No, of Teach 

Upto Rs. 100 


56 

200 

... 

102 

„ 300 

... 

96 

„ 400 


78 

„ 500 


93 

„ 600 

... 

44 

,, 700 

... 

21 

„ 800 


28 

„ 900 


14 

„ 1,000 

... 

32 

„ 1,100 

... 

1 

„ 1,200 

... 

13 

„ 1,300 

... 

.3 

„ 1,400 

... 

8 

„ 1,500 


18 

„ 1,600 


1 

„ 1,700 

... 

1 

„ 1,800 

• •• 

1 

„ 2,000 

... 

16 

„ 2,250 

... 

4 

„ 2,500 

... 

3 

„ 3,000 

... 

9 

Above Rs. 3,001 


7 

Not stated 

Total. 

11 

660 


1. In this article while discussing indebtedness of teachers, we have used 
the words ‘extensive* and ‘intensive*. By ‘extensive* we mean a large 
percentage of debt cases in any group of teachers ; while by ‘intensive* 
we mean very high amount of debt. 
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The above details will be more clearly understood in a general 
way from the following table : — 


Analysis of 660 cases of indebtedness : 


Details of Debt 

Amount 

No. of Cases 

Percentage to the 
total cases of in- 
debtedness 

Upto Rs. 500 

425 

64*4 p. c. 

„ 501 to 1,000 


21-0 „ 

„ 1,001 to 1,500 

4:1 

6-5 „ 

„ 1,501 to 2,000 

11) 

2-9 „ 

„ 2,001 to 3,000 

16 

2-4 „ 

Above Rs. 3,001 

7 


Not stated 

11 



660 



It is good to note that 64-4 per cent, of the debts are less than 
Rs. 500 in amount. Out of those, 102 or 15 ‘5. per cent, of the total 
number of debts are from Rs. 101 to 200. There are 21 per cent, 
of debts between Rs. 501 to 1,000. Thus in all more than 85 per 
cent, of the debts are under Rs. 1,000 in amount. There arc 7 cases 
of debt being above Rs. 3,001. One of them is Rs. 10,000 in amount 
and one is Rs. 8,000. These 7 cases of debt being more than 
Rs. 3,001 in amount can be conBidered as abnormal. A debt less 
than Rs. 500 in amount cannot be considered too big for an average 
primary teacher. It is a good feature that at least in about 65 per 
cent, of the total cases of indebtedness, the debt position is not 
serious or intensive. Hence we can assert that though debt 
position is extensive among the primary teachers of Bombay, still 
it is intensive or serious only among 35 per cent, of the teachers 
who have debt. 

The following table shows the burden of indebtedness among 
different groups of Teachers : — 

Group of Teachers Variation of Debt Amount 

Marathi Male Teachers Less than Rs. 100 to Rs. 3000 


„ Female Teachers 


do 



Gujerati Male Teachers 

From Rs. 

200 

to 

„ 3,000 

„ Female Teachers 

From „ 

:500 

to 

„ 3,000 

Urdu Male Teachers 

From „ 

100 

to 

„ 1,400 

„ Female Teachers 

From „ 

100 

to 

„ 1,200 


The debt position is not very serious among the two groups of 
Urdu Teachers. About Oujerati Female Teachers it should be noted 
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that out of G1 teachers, only 4 are in debt. These four cases do 
not indicate any tendency as such. Our general impression about 
that group of teachers from other details available makes us bold to 
say that the four cases of debt are ratluu' abnormal or exceptional. 
In the case of the remaining 5 groups of teachers, debt cases are 
on the whole representative. However debts which are above than 
Rs. il,001 in ailiount arc considered as abnormal. 


The actual distribution of debts among the different grorqis 
of teachers from the point of the amounts of debts, can be further 
understood from the following two tables : — 


Group of Teachers 

Marathi Male Teachers 
„ Female Teachers 
Gujerati Male Teachers 
Urdu Male Teachers 
„ Female Teachers 


Pei'centage Cases of Debt 
with an amount less than 
Rs.500. 

72 p. c. 
70 „ 

;i3 „ 

70 „ 

84 „ 


The table shows that the debt position is not intense among 
Urdu Female Teachers as 84 per cent, of teachers with del)t in that 
group have debts less than Rs. 500 in amount. The position of 
the three, groups of Marathi Male teachers, Marathi Female Teachers 
and Urdu Male Teachers is almost similar in point of intensity of 
debts. 


Percentage Cases of Debt 


Group of Teachers 

■with amount varying from 
Rs. 501 to Rs. 1,000. 

Marathi Male Teachers 

... 20 p. c. 

Marathi Female Teachers ... 

22 „ 

Gujerati Male Teachers 

19 „ 

Urdu Male Teachers 

26 „ 

Urdu Female Teachers 

13 „ 


A word is necessary aboiit the debt position of Gujerati Male 
Teachers. The total cases of debt included in the above two tables 
from that group of teachers are only 52 per cent, of the total cases 
of indebtedness in that group. This means that in the remaining 
48 per cent, of the debt cases, the amount of debt is above Rs. 1001. 
Thus the debt position is comparatively most serious or intense in 
the group of Gujerati Male Teachers. 
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It will be now interesting to consider the causes of indebted, 
ness. The following table showing causes of debt is significant : — 


Cause for incurring Debt. 

No. of cases 

Percentage to 
the total No. 

Family Expenditure 

191 

of indebtedness. 

29 p. c. 

Illness 

12.1 

19 „ 

Marriage & similar 

ll.l 

22 „ 

Ceremonies 

Education 


5 

To pay off old debt 


8-3 „ 

Business or Trade 

11 

1-7 „ 

To purchase land or to ... 


8-3 „ 

repair house 

Court matters 

!> 

... 

Pilgrimage 

2 

... 

Not stated 

:i9 

t> »» 

Total 

••• GCO 



The largest number of delits is incurred in order to meet 
family expenditure. 29 per cent, or a little loss than one-third 
of the cases of debt are thus (*ither due to inadequate salaries or a 
heavy burden of family responsibility. And we have noted that 
38 per cent, of the teachers have got inadecpiate salaries, while 
family responsibility is heavy among 52*3 per cent, of them. 

About one-fifth or 1!) per cent, of the debts are incurred due 
to illness which is due to life in Bombay conditions, and especially 
due to the fact that in case of about 47 per cent, of the teachers 
their housing-condition is bad from the point of view of sanitation 
or adequate space. That is why illness is prevalent to such a high 
extent. 

Thus 48 per cent, of the debt cases or nearly half of them 
are duo to causes connected with the teachers’ salaries and life for 
lower middle-class ]ieople under Bombay condition. 

A little more than one-fifth or 22 per cent, of the total number 
of debt cases are due to marriage and other expensive social 
customs. These debts are due to the social life and customs of the 
people, and they are in the habit of incurring debt on these items 
irrespective of considerations of their salaries as such. 

In the remaining cases, debts are incurred for education, or in 
order to pay off hereditary debts, or due to loss in business etc. 
Only one item wo need note. There are 54 cases or 8*3 per cent, 
of the total number of cases where debt is incurred in order to 
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purchase land or to bnild or repair a house. The nature of these 
debts is not bad, as directly or indirectly they are meant for some 
constructive aspect. Similarly debt incurred for education of some 
dependent is not bad. 

Thus nearly one-half of the debts are due to life under 
Bombay conditions or problems connected with teachers’ salaries, 
whereas in about 1.3 i)er cent, of the cases where debts are incurred 
for education or land or house, their nature is not bad and in 
one-fifth of the cases they are due to extravagant or expensive 
social customs. 

Some comparative considerations about different groups of 
teachers are interesting and instructive on this point. 

Comparative Position of Debts due to 
Family Expenditure : — 


Marathi Male Teachers 
Manithi Female Teachers 
Gujerati Male Teachers 
Urdu Male Teachers 
Urdu Female Teachers 

The high pei’centage in the case of Urdu Female Teachers is due 
to their low salaries, majority of them being untrained. In the 
remaining groups, from 22 to 29 per cent, of the teachcTS have 
incurred debt in order to meet current family expenditure. This 
shows that to meet current family expenditure is a problem to 
about one-fourth of the Primary Teachers. It is indicative of their 
poor economic state. 

Comparative Position of Debts due to 
Marriage and other Social Customs : — 

Percentage of 
Debt cases. 


Marathi Male Teachers 

1C 

p. c. 

Marathi Female Teachers 

13 

»» 

Gujerati Male Teachers 

22 

»* 

Urdu Male Teachers 

44 


Urdu Female Teachers 

25 


This shows how social customs are 

predominant 

especially 


among Urdu Teachers. Social customs also count to a certain 
extent among Gujerati Male Teachers. The smallest number of 
cases of indebtedness due to social customs is to be found in the 
case of Marathi Teachers. Though social customs play an impoHant 


Percentage 
of cases. 


29 

28 

00 

22 

:{6 


p. c. 
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part among Marathi Teachers, still they are not expensive in 
these matters as the Urdu or Gujerati Teachers. 

Comparative Position of Debts due to Illness 


Marathi Male Teachers 

Percentage of cas(^s. 

... 20 p. c. 

Marathi Female Teachers 

... 

„ 

Gnjerati Male 'I'eachers 

... 

1:5 „ 

Urdu Male Teachers 

... 

18 „ 

Urdu Female Teachers 

... 

17 „ 


Illness is very predominant in the group of Marathi Female 
Teachers. The ])ercentage of cases of indebtedness is least among 
Gujerati Male Teachers on account of illness. This is possibly due 
to the fact that an average* Gujerati or Urdu Teacher is stronger in 
health than an aveivage Marathi Teacher. That may be the reason 
for the varying [percentages in the above table for different groups 
of teachers. 

Comparative Position of Debts incurred in order 
to [pay otf Old Debts : — 


Maialhi Male Teachers 

Percentage of cases. 

... 9 p. c. 

Marathi Female Teaclu*rs 

... 

Nil 

Gujerati Male Teachers 

... 

9 p. c. 

Urdu Male Teachers 

• •• 

7 „ 

Urdu Female d'eachers 

... 

G „ 


The above comparative tables reveal that to meet current 
expenditure is a jproblem, equally pressing, in the case of all 
tli(i groups of teachers excepting the group of Gujerati Female 
Teacliers. Expensive social customs are very predominant among 
Urdu Teachers and to a certain extent among Gujerati teachers. 
Illness is very commtpu among Mamthi Teachers, but especially 
among the Marathi Female Teachers. 

CONCLUSION 

The Municipal Primary Teachers of Bombay are divided into 
throe princijpal groups, Marathi, Urdu and Gujemti Teachers in a 
<lescending order according to their number. l^'ach group is 
divided into two sub-groups of Males and of Females. A majority 
of them are drawn from a few of the Maiathi and Gujerati districts 
and the city of Bombay proper, while a few of them, who ai^e on 
the Urdu side, come from every part of India. They are in the 
main Hindus and Mahomedans, but a few of them are Parsees, Jews 
and Indian Christians. They are on the whole qualified for their 
24 
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profession as the majority of them are trained and one-third of 
them have knowledge of Englisli. Majority of them are quite 
young in the full vigour of their life, and more than half of them 
have experience of teaching for more than 10 years. Their income 
from salaries varies from Rs. ^50 to Rs. 150 per month, but in case 
of 38 per cent, of them, it is low being less than Rs. 60 per month. 
Very few of them have any means of adding to their income by 
means of other sources. Only about 16 per cent, of them have got 
land to fall back upon in times of difiiculties. The average number 
of dependents in relation to their incomes appears large in case 
of about 52*3 per cent, of them. Hence about one-third of the 
teachers who have incurred debt, have done so in order to meet 
current family exi)enditure. About 47 per cent, of the total 
num])er of teachers do not live in well-ventilated rooms, and hence 
illness is common among them. About one-fifth of the total cases 
of indebtedness are due to it. About 56 per cent, of the total 
number of teachers have incurred debt varying from Rs. 100 to 
Rs. 500 in a majority of cases, as their means of income fall short 
to enable them to meet their expenditure under Rombay conditions. 
Expensive social customs are also predominant among some of 
them, as one-fifth of the cases of indebtedness are due to that. In 
spite of the adverse circumstances under which they have to work, 
it is a good sign to note that aliout one-third of them have matle 
provision for the future by insuring their lives. It is also a good 
sign that 11 per cent, of them are contrilniting to the Contril)utoi*y 
Fund started since 1930. Considered from tests like income, rent, 
number of dependents, indebtedness etc., it seems that the group 
of Gujemti Female Teachers stands best. It is followed by the 
group of Mamthi Female Teachers. While the rt^maining four 
groups of teachers seem to stand almost on the same level, with a 
few differences here and there in some of the points. 


K. M. Kale, m.a., b.t. 



“Dr. HAYEK' and THE THEORY OF CRISES" 


“ A sscl’ies of imjioriaiii inter-connexions have lieen established 
and some principles of the greatest significance expounded ; but 
no one has yet undertaken the decisive step which creates a 
complete theory ])y using one of these principles to incori)oratc all 
the known phenomena into existing system in a satisfactory way.” 

— Dr, Hayeh 

“ From th(* beginning it is cl(\ar that a methodical criticism 
could not leave a brick standing in the logical stiaicture built up by 
Dr. Ilayek.” 

— P. Sraffa ^ 


I 

The phenomena groujied under the title ‘ The trade cycle 
constitute a challenge to economic theory as well as to economic 
welfare. Dr. Hayek, a leading re])reseritative of the School of 
Vienna, “ has made important contributions to our understanding 
of some aspc‘cts of the trade cycle” In the following paragraphs 
an attempt is made to state and appraise these “ contributions”. 

This attempt, however, is subject to certain limitations, 
(a) Economists share with lizards on the hedge a measure of noto- 
riety with reference to stability of opinion. Dr. Hayek is probalily 
no exce])tion and there is thus the difliciilty of putting an enclosure 
on living tliought. (b) One chief advantage of Dr. Hayek's 
theories being that they are violently provocative of thought, 
controversies have been a normal feature of their discussion. There 
was a sword-play between Mr. Keynes and Dr. Haj^ek®. And 

1. “ The Monetary Theory and the Trade Cycle ”, and “ Prices and 
Production ”, published in English in 1933 and 1931 respectively, are 
the two special works of Dr. Hayek on the subject of the trade cycle. 
The references in this essay are to their first editions. Separate studies 
of Dr. Ilayek*s theory may be found in A. L. Maefie’s “ Theories of 
the Trade Cycle ”, Chapter IV to VI ; T. E. Ellis* “ Recent German 
Monetary Theories ” ; and M. A, Abram*s “ Money **. 

2. The Monetary Theory and etc. P. 40. 

3. The Economic Journal, March 1932, P. 45. 

4. The Economic Journal, December 1933, P. 597. 

5. For a useful account see G. L. S. Shackle’s article in Vol. I, No. 1. 
The Review of Economic Studies. 
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recently^. Professor Frank H. Knight had made a gallant attack on 
some of the important elements of the theory. Although an effort 
has been made here to make use of the more important results 
arising out of these duels, it will be impossible to touch, much less 
to exhaust all the various aspects of economic theory on which this 
inquiry abuts, (c) Dr. Ilayek is vague as to the demand and 
supply functions of credit. Do they depend on prices, or price 
derivatives etc., or on any combination of these ? Do certain lags 
exist ? Such questions are either not raised at all or their answers 
arc not clear enough, (d) No statistical verification of the theory 
has been made^. There are, (as will be shown later), theoretical 
objections to and practical difliculties in gettiTig at such a result, 
(e) No direct comparison is instituted of the views of sjiy, 
Keynes, Hawtrey and others with those of Dr. Ilayek, although 
it might have proved illuminating and instructive since a fair 
measure of similarity exists between them despite marked 
differences on important details, (f) I am not insensible to the 
imperfections introduced in these notes by want of knowledge', 
especially regarding the relevant continental literature on the 
subject. 

Dr. Hayek^s views on the theory of crises are for the gr(‘at(‘r 
part expressed in two books : “ The Monetary Theory of the Tradt* 

Cycle and “ Prices and Production lie wishes the two books to 
bo considered as being complementary to on(' another. “ Whih' 
I have here emphasized the monetary causes which start (lu‘ 
cyclical fluctuations, I have, in that later publication, concentrat(*d 
on the successive changes in the real structure of production 
which constitute those fluctuations.”’^ Besides these' two works, 
Dr. Hayek has contributed fat articles on topics conneclcil with the 
subject to the leading economic journals. 

As a sort of preliminary. Dr. Ilayek insists on thre e points in 
order to prepare the soil for the iH'ception of his theory. 11 is 
possible to agree with him on these points without committing oiu'- 
self anyway. They are : (A) the i)roper rc'lation of Fact to Theory ; 
(B) the failure of the static ctiuilibrium analysis to explain the 
phenomena of the trade cycle; and (C), the inadequacy of non- 
monetary theories of the trade cycle. 

(A) The relation between empirical observation and theoretical 
explanation is such as to render the latter the superior partner in 
economic analysis. “It is not by enriching or by checking theoretical 

1, More particularly in the Economic Journal, March, 1935. 

3. See however, Lionel Robbins* classic, “ The Great Depressions **. 

2. “ The Monetary Theory and etc. IK 17. 
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analysis that economic statistics gain their real importance'’^. 
Facts are blind Avithoiit a theory; their collection, consciously made; 
or otherAvise, is made imdin* the inspiration ol some theory. Tavo 
important results folloAv in the present connexion, (a) “ Even as a 
means of verification, the statistical (*xamination of th(‘ cycles has 
only a limited Arabic for trade cycle theory®.” and (b) “ the oft- 
roiieatod assertion that statistical examination of the Trade Cycle 
should be undertaken Avithout any theoretical prejudice, is therefore 
ahvays based on self-deception®.” Although it is true that Avithout 
a ])re-existing theory Ave shall be led inevitably to the nii|:vrina of 
]>urposeless observation, such a deductiAO aiiproach has cerhiin 
j)itfalls about Avhich one must [iroceed very gingerly. “ The danger 
inherent in all d(*duetiAe systems, that actual conditions may be 
ignored or never realised, is always ju’esemt in this approach'*’.” 

(H) K(]ually valuable is the ])ointed assertion that the 
static ecpiilibrinm analysis fails to account for the phenomena of 
the boom-aiid-de})resHion-and-revival socpience. Of course this 
does not mean that this analysis is faulty. Only one extension^ 
is demanded in order to coAcr the case of the crisis. The 
central idea of the etpiilibriuiii concept (necessary in all the 
hranclu'S of e(iuilibrium analysis) can ])e ex])ressed as follows : 
the economic process is, as a Avhole, tluwetically viewed as a 
“ iloAV ” ])artly oi material ” through various “ forms partly of 
a(;tivity (“services”) not connected with a transformation of 
mat(^rials ; in any such process, tin* JIoav necessjirily ” eejuilibrates 
the pot(*ntial dill'(TC‘nc(‘ Avhich causes it and tends to come to a stop. 
What is ess(‘ntial to know is that <‘verything that happens in 
orgjniized economic life ( i.o. a price economy) tends to ecpiilibmte 
or destroy some pricc-diffcrencc. Hence the conce]'>t of ecpii- 
li)»rium. Noav, in the imre theory of static e(iuili))rium, incomes 
tluctuate Avith tin* value of marginal net products and hence no 
general diseiiuilibrium can arise. The real tiinicTilty with an effort 
to account for the ti-ade cycle on th(' basis of this analysis is : 
“ Why do the forces tending to restore equilibrium become 

1. “ The Monetary Tlieory and ”, etc., P. 35. 

2. “ The Monetary Theory and”, etc., V. 32. 

3. Ibid, P. 38. 

4. Macfie, P. 50. 

5. cf, Mitchell, “Business Cycles”, 1927 : “To determine how the fact 
of cyclical oscillations in economic activity can be reconciled with the 
general theory of equilibrium, or how that such theory can be 
reconciled with facts is no part of his job. 
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temporarily ineffective and why do they only come into action 
again when it is too late ^ ” 

This enal)les one to appreciate the special task before a trade 
cycle theory and hence its need. The economic changes that can be 
contemplated under the assumptions of static eciuilibriiim con- 
ditions are all l^y nature' of adaptation s-directly proceeding from 
the old to the new ecpiilibrium. The raison d'etre of the trade cycle 
theory is just this : “ The simple fact that ('conomic development 
does not go on quite uniformly, but that periods of relatively rapid 
change alternate with j)eriods of relative stagnation, does not in 

itself constitute a prolJem The real problem presented to 

economic theory is : Why does not this adjustment come smoothly 
and continuously, just as a new equilibrium is formed after every 
change in the data ? Why is there this temporary possibility of 
developments leading away from equilibrium and finally, without 
any changes in data, necessitating a change' in the economic 
trend This is a really admirable way of defining the scope and 
aim of the theory of crises. Dr. Hayek has put the matter even 
more concretely : “ We have to start where general economic 

theory stops ; i.e. at a condition of equilibrium when no unused 
resources exist. The existence of such unused resources is itself a 
fact which needs explanation. It is not explained by static 
analysis’^.” 

(C) Something like oO pages of the “ Monetary Theory and 
the Trade Cycle " are devoted to an examination of the “ non- 
monetary theories”. Dy. Ilayek sometimes flogs horses which are 
(or should be) dead or on which he himself occasionally takes 
rides. Most of the “ non-monetary theories ” dash on this rock : 
“ they overlook the fact that in the exchange economy, production 
is governed by pric(‘S, independently of any knowledge of the 
whole process on the i)iirt of individual producers, so that it is only 
when the pricing process is itself disturbed that a misdirection of 
production can occur^.” 

As Macfie observes, it is the credit element of the money 
system that is regarded as the villain of the piece*. It is not too 
deal’ just what ‘monetary system’ means. In fact, Dr. Hayek 
himself calls his theory the “ Additional Credit Theory of the 


1. “ The Monetary Theory and,” etc. P. 65. 

2. Ibid, P. 65. 

3. “ Prices and Production”, P. 31. 

4. “ The Monetary Theory and”, etc. pp. 84-85. 

5. Macfie, P. 46— footnote. 
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Trade Cycle^.” The explanation offered is called ‘ monetary ’ 
for two reasons: (i) “money being a commodity which, 
unlike all others, is incapable of finally satisfying demand, 
its introduction does away with the rigid interdependence and self- 
sufficiency of the ‘closed’ system of equilibrium, and makes 
possible movements which would be excluded from the latter”^, 
(ii) “The possibility of alterations in the quantity of money 
occurring automaticaTly^'*\ and the consequent disturbances in 
^ricc^ as constituting the major cause of the trade cycle. 

II 

A succinct statement of the theoretical position may be useful 
to be explained in detail immediately : — 

“ The real ju'oblem is the growth of excessive fluctuations in 
the capital goods industries out of the inevitable and irregular 
fluctuations of the rest of the economic system, and the dis- 
portional devcdopment arising from these, of the two main branches 
of production^”. The explanation is as follows : “ There is an 

over-expansion of ci'edit, from which emerges the phenomenon 
of ‘ forced SJiving As a result, the ‘ production process ’ gets 
‘ lengthened ’ far beyond what can be really sustained by it. 
This ‘ lengthening ’ constitutes the boom and its ‘ contraction ’, 
the crisis.” 

The assumptions of the theory, which is, to use the well-knowui 
term of classification, ‘monetary’, ‘endogenous’® and ‘insti- 
tutional in substance amount to the proposition that the trade 
cycle is ])OSSible only in an economy whei’e (i) there exists money ; 
(ii) the profit motive is given a full x)lay ; (iii) the production is 
carried on with the heli) of capital goods ; and ( iv ) where obtains a 
system of free com])etition and consequently of flexible costs. The 
i*esL of the assumptions underlying Dr. Hayek’s theoretical analysis 
are not very precisely stated. This lands him into difficulty®. 
Like Ricardo he leaves it to his readers to \indertake to inquire for 

1. ” The Monetary Theory, and”, etc. P. 177. 

2. Ibid, P. 44. 

3. Ibid of Pp. 93-4. 

4. Ibid P. 60. 

5. Ibid P. 59 : No theory of trade cycle can dispense with the assumption 
of initial changes. This tampers with endo-geny. 

6. cf. P. Srafla in the Economic Journal, P. 45 : ‘ The essential condition 
is that Dr. Hayek must both assume that the “consumers” are the 
same individuals as the “ entrepreneurs ”, and that they are distinct’, 
etc. 
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themselves into the presence or absence of these assumptions at a 
particular spot in his argument. He is an abstract thinker. He 
flatters his readers by assuming them to be too intelligent. 

It is important to note what types of economic system are or 
have been certified by Dr. Hayek to be immune from the trade 
cycle. First, no lyarter economy can contain any germs of the 
crises. For it is a moneyless economy. Hut, it might be observed, 
it is possible to argue theoretically that a barter economy is not 
necessarily free from fluctuations. Second, the socialistic economy. 
Here the profit motive is inoperative. Third, Ih’. Hayek would 
have it that an economy where capital goods are not used caTinot 
present the spectacle of the trade cycle. This is arrivc'd at by 
dropi)ing the round-about-production economy assumi)tion. Yet, 
as Professor Knight points out^ there is no theoretical reason why 
there should not be fully developed and comjdetely typical trade 
cycles in a society in which no cajatal goods whatever wei*e used. 
“ Such a situation may be visualised by considcM'ing what might 
happen if all economic production had the form of i)e]*sonal services. 
The ])henomena of training periculs and rc‘sistance to retraining, 
in relation to changes in demand, and to money, credit and prices 
and their changes and resistance to change, would be ])resent and 
adequate to give rise to all the characteristic manifestations now 
met with. ’’ Four, there is one more case stated by Dr. Haycdc 
in which there is elimination of the trade cycle — it is that ty])e of 
economy where capital development necessary for the greaten* 
jH'oduction of consumers’ goods is supported through the volun- 
tai’y savings” by the consumers. More about this later. Five, 
since one of Dr. Hayek’s assum])tionB is of c()m[)letely flexible cost 
and price system, an economy that is characterized bj' a r iff id 
economic structure ( different again from a barter economy) should 
not be expected to bear the pangs of the trade cycle. Without 
anticipating the agrurnent developed afterwards in the later part 
of this essay, it may be pointed out here that Di*. Haj^ek has in 
fact advanced his theory in a system of flexible costs and prices. 
Buch an attempt is vitiated for the very obvious reason that the 
assumption of flexibility of the prices does away, lock, stock and 
barrel, Avith the problem of “ forced saving Through the 
retention of this assumption in his analysis Dr. Hayek has abolished 
the very basis of his trade cycle theory viz., the role of money 
in connexion with the rigidities of the price economy. Finally, it 
might be mentioned that the idea, “ an economy with a ‘ neutral 


2. P. 95, in the Economic Journal for March, 1936. 
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money — whatever that means- -is free from trade cycle ” is not — 
only suggested hut held out as “ our maxim of policy 

Ill 

TYiet fourth case mentioned above is employed by Dr. Hayelc 
as an important porch to his analysis of industrial fluctuation. It 
may be conceded that the eciuilibrium position in the economy 
resulting after the production of producers' goods has been financed 
out of ‘ voluutaiy savings made by the ‘ consumers ’, is stable. 

The reasons ad vanced by Dr. Hayek do not, however, strengthen 
this conclusion. He states that the ‘ savings ’ are ‘ voluntary ’ — not 
imposed. That might, so it seems to be suggested, be one reason 
why the order thus voluntarily asked for is respected. The second 
and the more important ground for the stability of the equilibrium 
is stated as : After the change had been completed ( i.e. increased 
employment of capital goods ) these persons would get a greater 

proportion of the increased total real income There would 

accordingly exist no inherent cause for a return to the old pro- 
portions'*.” But “proportions of the total income” have little 
relevance to “ decisions of individuals ”. To i*eply to such an idea in 
his own words : “ for none of these magnitudes as such ever exerts 
an influence on the decisions of individuals®.” Dr. Hayek has 
exaggerated ( unnecessarily ) the wisdom and foresight of his 
‘ consumers ’. It seems to me (see Sraffa's foot-note quoted above) 
that Dr. Hayek’s investor is usually drawn from the “ educated 
middle-class ! ” Altogether, this is a fine illustration of what the 
])Sychologists call th(‘ process of rationalisation. And this is not a 
solitary instance. 

If Dj*. Hayek’s arguments are not here convincing, his right- 
angled triangles, which are supposed to illustrate and simplify the 
matter are equally confusing. They are drawn in order to show a 
picture of the ‘synchronised process of production’ , There are two 
ways® in which this process of production has been approached, 
(a) Take a cross-section through social production at a moment of 

1. See ‘ Neutral Money and the Trade Cycle,* by Harold Barger in 
“ Economica *’ for November 1935. 

2. “Prices and Production ”, P. lOG. 

3. “ Saving ** according to Dr. Hayek would be an increased in the 
proportion of the total flow of money directed towards the purchase of 
‘ producers * goods. 

4. “ Prices and Production, ** P. 52. 

5. Ibid, P. 4. 

C. cf. Wicksell: Lectures on Political Economy, P. 23C. 

25 
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time and thus consider only the co-operation of the factors of pro- 
duction existing at the moment. Here then, the demand for 
finished products constitutes an indirect demand for raw materials 
and the factors of jDroduction, by means of which the ‘linished 
products' are produced, (b) Refer everything back to the “ original 
means of production^" in conjunction with “waiting" (or preferably 
time). This is a longitudinal-section. 

It is the latter which is used by Dr. Ilayek when he draws his 
triangles. It might appear that the first method of representing the 
process of production in economic society has been rightly loft out. 
For does it not slunv that process at a given second of time ? Of 
what use could it be when the object is to get at an internal devcloj)- 
ment in the economic structure taking time / Of course it is true 
that we have to analyse continuous pi’oduction directed towards 
future. Dr. Ilayek would supply two more rt\asons for his choice : 
Capital — the result of "waiting" is a factor of production; and 
secondly, the very dominant role that the rate of interest ])lays in 
modern economy and especially in the money economy. In the 
right-angled tiiangle diagram^, the base rei)resents costs enibodi(*d 
in the output of “final products" ; and the vertical distances from 
the base to points on the hypotenuse reju'esent the perifxls 
for which successive units of “original resources" ai-e invested. 
Changes in area and base therefore illustrate changes in the 
quantity of intermediate products which must exist siimdtaneously 
to maintain a given outjnit of ‘final i)roducts\ with “processes of 
varying length". That the productive process has a “length" is 
an integral part — and the sluice-gate of much mischief — of 
Dr. Hayek’s theory. 

Figure I represents “the iirocesses of production going on 
simultaneously in a stationery society^." The triangle is tilted in 
figure II to clarify the idea. An improvement on both will be 
figure III. It makes Dr. Ilayek's ideas clearer and the exiiosition 
followed here simpler To retain the use of the ideas and termino- 
logy of the Austrian School, the figures represent the gestation of a 
good in the productive system. 

“At first glance it might seem improbable that the prices of the 
successive stages of one and the same line of production should 

1. Prices and Production. P. 33; “When I mean land and labour, I 
shall speak of original means of production." 

2. “Prices and Production, " P. 37. 

3. I may add that this figure was suggested by the “fan " idea on P. 73. 

of “Prices and Production," and that it is the comparaJtive length that is 
to count in Hayek’s analysis, i.e. Ai Ag: Bg and etc. 
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I* an<I C. were the margins existing before the 
loan. Hence the shift of prcductlve 
activity from MN to PQ. 
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Note: I. See the number of •* stages ” at different times. 
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lines in the diagram. 
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ever fluctuate relatively to one another because they are generally 
dependent on the price of the final product^’’. In other words, 
these price bars AA 2 » BBa, CG 2 , etc. in the third diagram are 
dependent on EEi. ‘Mint there is the possibility of s7n//5 between the 
demand for consumers’ goods and the demand for producers’ goods.” 
As a conse(iuence “the continuance of the existing degree of 
capitalistic organization depends, accordingly, on the juices i)aid 
and obtained for the product of each stage of ju'oduction and 
these prices are, therefore, a very real and imjiortant factor in 
determining the direction of iu*oduction“.” 

How do these shifts occur ? They occui* (note the chronology) 
as a result of some change — external to economic society — in demand 
for consumers’ goods'^. As a conso(pionee, there is a corresi)ond- 
ing change in the demand for producers’ goods. The jn-ecise 
movements of price bars — as Dr. Ilayek would have them — may be 
noted. See Figure IV where it is assumed (following Dr. Ilayek) 
a rise in demand for the consumers’ goods, facilitated in its satis- 
faction by theii* shrewd and generous ‘ voluntary saving It 
seems to be an unmentioned Init very active assumption of 
Dr. Hayek that ])roduc(‘rs’ goods work on the economic good in the 
“earlier stage” of i)roduction. As the demand for such goods 
rises as a conse(|uence of the consumers’ decision to have more 
goods for consumption, there is a fall, comparatively as well as 
absolutely (and hence larger in conse(iuonce), in the juice bar 
EEi, (Fig. IV) sjiy to EE^. And it is argued that there is similarly 
a 7'ise in the juice bars at AAo, and so on, to say AA^ and 

JiH^ etc. Hence, it is argued, the “ juice margin ” between the 
two juice bars AA^ and EE^ has diminished ; and that accom- 
modation or e<iuilibrium in the changed circumstances has to be 
ju'ovided by increasing the mimber of “stages” of production 
through the ju-ocess of getting more “ round-about”. 

Let two things be noteil here, (i) Dr. Hayek could have 
usefully neglected in our ojunioii, all reference to “ j^eriod of 
production ” and the allied concepts and yet retained the 
attractions of his theory, (ii) But, on the contrary, admirers'^ of his 
theory have maintained that : “ It is, however, in describing the 

mechanism of such disturbances, the successive changes in the real 
structure of jiroductioii which are initiated by an exi)ansion of 

1. “Prices and Production”, P« G8- 

2. Ibid, P. 44. 

3. See however, the footnote on P. 69 of the ‘ Monetary Theory and 
the Trade Cycle*. 

4. The Review of Economic Studies, Vol. I, No. 1, P. 33. 
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the circulating medium, that Dr. Hayek has shown a new 
horizon^ * ® 

There are three objections upsetting the latter view : — 

(a) There can be no such linear view of the production 
process.® There seems to be a one way traftic from 0 to E. This 
has an important result. The price-ladder 00 ^, AiA2, BiB2» 
O1C2, D1D2 whose flexibility plays roles of such vast importance 
cannot be shown to exist in reality even with reference to one 
single commodity. There might be no ladder at all ; just a loop or 
even a most intricate web of wavy lines. 

(b) Secondly, this diagi-am is called upon to do the work of 
two more (or even three) although it refers just to onc^ commodity 
and with the serious defect mentioned above. It is clear that the 
price bars fluctuate in their height ; and that their fluctuations are 
due to changing demands for the consumers’ and producers’s goods 
whose prices, it is, which fluctuate with the tluctuation in these 
price bars as a consequence. It would have been useful to re- 
present these two things separately. (See Fig. V.) The fifth figure 
shows that while the third and fourth tigures stand for the i3rice- 
formation in the (straight, linear) career of a single commodity, 
the forces, ( i.e. the shifts described ) cause the judces of various 
goods^ to thictuate and just a part of their fluctuation is passed on 
to raise or to lower the steps in the ladder, assuming its existence. 

( c ) It is at least a large possibility that the “ length ” of tlu* 
round-aboid- way—if at all such a thing is possible to find out— 
varies only very slowly and continuously. Bohm used the concejit 
of the round-about method of production only for long period static 
equilibrium problems. The notion is less useful for rapidly 
changing situations. sticking to Dr. Hayek’s tc'rminology, 
“ Round-about-production ” = “ Period of production ”, = the 
number of “ stages ” passed, is true (if at all any such thing can be 
true) in that simple case which consists of production without 

1. See Frank H. Knight’s article, “Capital, Time and the Inhirest Rate’\ 
in Economica for August 1934. He points out clearly that although 
one can date* any particular transformation of material into one state or 
another, the dates might interest an historian of a sort — “ they 
certainly do not bound a period of production ” P. 276. 

2. The term production I shall always use in its vridest possible sense, i.e, 
all processes necessary to bring goods into the hand of the consumer.’*— 
Prices and Production, P. 33. 

3* cf. The Review of Economic Studies, P. 233, II, 3. 

4. In the figure V the finished product (the last two stages) and one capital 
good used in making it are shown in their price fluctuations. 
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any long lasting means of prodnclion. Durable goods do not lead 
a momentary existence. 

Further, as will be presently shown, connecting this “ period ” 
concept with the “ quantity of capital ” in the society and making 
its “ length dependent upon that “ (piantity ’’ only serves need- 
lessly to damage the sound parts of this theoiy and to make its 
exposition cuinl)ersonie and difficult and confused. 

IV 

One is now in a position to follow Dr. Hayek examining the 
features of that ill-fated economy which as apart from and in con- 
trast with tlu' other ty])es of economy mentioned above, is so 
l)eculiarly liable to trade cycle attacks. Such an econ?omy is 
characterised by the cai)acity to create independently any amount 
of credit, “ The technical ju-oof of Dr. Ilayek’s monetary theory 
depemls on showing that elasticity of credit is a factoi* imminent 
in any system of frc^c' enterjuase where a c(‘nti‘al bank is only the 
central body ina system of partly independent joint-stock satellites^”. 
We have to show how, with our indeiiendent joint-stock banks it is 
possible — no, inevitabbs that credit will 1)(‘ increased beyond the 
amount necessary to S(‘cure that th(‘ cost of investment "will ]>e 
r(*covered. In oth(‘r -words, that during a growth of trade activity 
the actual rate of interest will inevitably be kept ])elow the equi- 
librium rate^. Thc're are three facts on which all this rests : firstly, 
the fact that wo have sev(‘ra] autonomous competing banks with 
the poAver to increase their loans to producers ; secondly, the fact 
that the aim of these banks is to make profit for their sharediolders: 
thirdly, the fact that loans advanced originally by one bank create 
deposits in others, which in turn proviiie a solid basis for expansion 
by these other banks. 

The smashing emphasis given by the theory to the rate of 
interest, its movements and the part they play in the economy should 
bo carefully noticed®. In passing one can say that in economic 
doctrines too, every dog has his own day. Gold, land, machinery, 
protectionism, equilibrium and now the rate of interest-these have 
formed in the last 175 years economics-has been discussed sepaiutely, 

1. Macfic. P. 57. Hence I characterized the theory as institutional. The 
theoretical sword that was rattled while talking of equilibrium ana- 
lysis, has been quietly sheathed and the account of the trade cycle is 
stated with one particular type of banking system. 

2. See note on Rate of Interest at the end. 

3. Vide, the quotation given later. Its terse summary of Dr. Hayek*s 
position and the fact that it is comparatively free from references to 
“periods of production” are the two grounds why it is quoted in full. 
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the chief centres of thought. The rate of interest is the rate of paying 
the price for the use of capital. Each category of capital has its own 
particular problems and its own sets of prices and rates of interest. 

Dr. Hayek’s idea is to isolate the rate of interest; to study the 
effects of manipulating it on the credit supply; and to carefully 
watch the consequences of variations in the credit structure on the 
economy. Very briefly, his argument (or his idea of the sequence 
of events) is as follows^ : (1) The actual rate of interest is made 
lower than the “natural rate” of interest. (2) This acts as an 
incentive to entrepreneurs to borrow, (il) The borrowed loans arc 
used for creating capital goods (with the hope of producing with 
them in future more consumption goods for which there seems to 
be now a persistent demand). (4) The loans advanced by the banks 
to entrepreneurs l)emg not eiiual to the dejmsits with them are 
inflationary in nature and the prices rise. (5) As a result of the 
prices rising, the consumei*s find that their command ovei* the con- 
sumption goods is being unnecessarily and involuntarily retrenched 
and (6) they decide to tolerate matters no further, and (7) a dash is 
made to buy things and restore the expenditures to their former 
proportion. (8) Hence the direct production of the materials they 
rcipiire is more profitable than to wait to get iiroflts in the future 
through sale of goods produced with the machinery acciuircd through 
the finance furnished by the banks by lowering their i»ate of interest. 
(9) Hence, the resourccsofjiroduction are not employed in producing 
machinery but shifted to produce a greater number of consumers’ 
goods. (10) The constructive industries are therefore kept idle 
— there is unemployment of both capital and labour*, because the 
new undertakings made with the hope of producing capital goods 
are now given up as not being profitable. 

This is the sequence of significant events genei-ated by the 
decision of the bankers to allow a comparative disparity 
between the “equilibrium” and market rates of intrests — making 
the latter lower than the former. Dr. Hayek points out that such 
a disparity may exist on account of the movement either of the bank 
rate or of the equilibrium rate itself®. (Hence the fallibility of the 
bankers.) 

!• See Figure VI. 

2 * D. H, Robertson in his ^Banking Policy and the Price LeveV points 
out : “The moat external manifestations of the trade cycle.,.areaquasi- 
rhythmical movement in the level of prices, in the level of money 
profits and in the level of employment,” P, 6. Tliis part of Dr, Hayek’s 
theory explains these “external manifestations”. 

3. cf. “Prices and Production,” pp. 21-22. 

“The Monetary Theory” etc. pp. 111.120. 
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Examination of Dr. Hayek’s explanation therefore, must take 
into account not only the various items detailed above but also 
their sequence. It may be noted here, once and for all, that the 
inlluence (though theoretically it is justifiable) of the rate of 
interest on the organization of production is not in isolation. To 
isolate it for i)uri)Oses of study is one thing and to deify it 
with omnipotence is another. A passage may now l)e quoted 
summarising some of Dr. Hayek’s ideas very clearly : “Every given 
structure of pi’oduction, i.e. every given allocation of goods as 
between different branches and stages of i)roduction, requires a 
certain definite relationship between the pi*ices of the finished 
products and those of the means of production.” (Dr. Hayek has 
taken into account only one ‘means of production’, capital. The 
rest are either not taken into account at all or are ‘ neutral ’ through 
being ‘ constant ’.) “ In a state of eipiilibrium the difference 

necessarily existing between these two sets of prices must corre- 
siiond to the rate of interest ” — and one is tempted to say, to any 
other variable remuneration of the factors of production. “ And at 
this rate, just as much must be saved from current consumption 
and made availalde for investment as is necessary for the mainten- 
ance of the structure of jiroduction. The latter condition necessa- 
rily follows from the fulfilment of the former, since the prices paid 
for the means of production, plus interest, can only correspond to 
the prices of the resulting products, when, at the given prices and 
rate of interest, the siqiply of producers’ goods is exactly adequate 
to maintain production on the existing scale. The price margins 
between means of production and products, therefore, cjiu only 
remain constant and in correspondence with the rate of interest so 
long as the proportion of current income, which at the given rate of 
interest is not consumed but re-invested in production, remains 
exactly equal to the necessary capital reiiuirement to carry on 
])roduction. Every change in this proportion must begin by 
impairing the correspondence of price margins and the interest 
rate ; for it influences both in opposite directions, and so leads to 
further shifts in the whole structure of production, representing an 
adjustment to altered price relationships^. ” These shifts in the 
structure will have different consequences according to whether 
(a) they were results of changes in the decisions of individuals as 
to spending and saving i.e., lowering of the entire supply schedule 
of saving ; or (b) the shift was brought about artificially, “ without 
any corresponding changes in individual saving activity.” 


1. The Monetary Policy and the Trade Cycle, P. 212. 
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It is this latter case that is now to 1)0 under ohservation. The 
first question to be asked is this : Is there any "rt^at distinction 
between the effects of capital advancement when (i) it is advanced 
voluntarily and by the consumers, and when (ii) it is automatically 
created by the banking system. Dr. Ilayek says : “ there is, and 
that it consists in the dillerent stabilities of the ])ositions reached ; 
in (i) the position is ‘ stable ’ and in (ii) it is unstable — the return to 
stability being via the occurrence of the depression in the trade 
cycle’'. Dr. Hayek thus presents a diametrical difference l)etween 
the two cases. 

It is submitted here that if the first case contains the position 
of stable equilibrium, equally stable would ])e that position if 
brought about by inllation ; and Dr. Ilayek fails to prove* the 
contrary. In fact, he has needlessly exagg(*rated the contrast 
between the two cases. The* new “ ])roportions ” reached can be 
assumed to persist only long as is inaintaiiu^il tin* supply of 
credit to get capital. In the second case “a progressively increasing 
rate of credit creation^ '' makes a termination — it is tlm that 
matters, and not “ voluntary ” or involuntary aspects of “ saving ” — 
sooner and surer than that in the first case. That is tlie ditference. 
It is ])Otter not to ])eg tlie (piestion and detine it in terms of 
equilibrium positions. 

Question iwo is : Gan the equipment of a community he 
enlarged hy inflationary capital loans r It is trm* that a lower 
rate of interest acceleiutes the ])roduction of caxhtal goods. But, 
as Mr. Hawtrey observes" in another connexion, tlie assumi)tion 
that producers’ credits must in the main be spent on fixed 
capital, is gratuitous arul fallacious. A portion only is spent f>n it. 
Dr. Hayek unnecessarily magnifies such <‘xi)endit.ure‘’*. Again the 
addition to capital stock made this way would represent but a 
small fraction of the total capital et|uipment of tlu^ Society and 

1. “The Monetary Theory and t;tc., P. 215. 

2. in “ Economica ”, November 1935, P. 4G3. 

3. There are other exaggerations as well. Mr. 1). H. Robertson writes in 
a footnote on page 6.53 of the Economic Journal for Dec. 1934 : “ The 
Austrian School ” seems to tend to over-stress the importance of such 
intermissions of half-finished constructional enterprises as compared with 
the failure to undertake new ones ; also to exaggerate the embarassment 
which the rising of current interest- rates will cause to those who have 
taken in hand the extensions financed out of windfall profits, or cut off 
long loans raised at the lower rates : also to exaggerate the speed at 
which saving can be disentangled from fixed instruments, and therefore 
the danger that the boom -expansion of fixed capital will be lost the 
railways built in the forties are still with us. 
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honco Dr. Hayek’s ground is to that extent still more narrowed. 
Question three is : Why should not the inflationary loans go on 
for ever ? The banks cannot permit their reserve ratios to fall 
below a certain minimum. Assume such a minimum is not there. 
Yet it would be possil^le to say that a termination of credit supply 
is inevitable. The greater the previous amount of loan, due to a 
rise of prices, the greater will be necessary as the next loan to have 
a command over the same capital unit. Because capital creation 
goes hand in hand with currency depreciation. Further, as soon 
as the new loan leaves the sphere of investment and enters that of 
consumption by way of incomes its saving effect is gone and tends 
to be offset by a consumi)tion effect. 

It is the contention ol‘ Di*. Ilayek that the termination of the 
inflationary loan marks the occurrence of the crisis. In other 
words, not only is the capital produced through these loans ; but 
that because* it is not i^roduced more shows the imminence of the 
crisis. It is eleai* that behind this is the idea of the lack of capital 
i.e. insufilciency of free capital for the completion of new plants 
under constructiim. It is linked with the concept of forced saving. 
Forced saving is due to the fact that the pre^sent economy is markeil 
by iirice rigidity and stickiness ; a fall in one's money income 
would necessarily mean some gocxls unsold in the market and a 
greater possibility of the gooils being taken by those in whose hands 
there is a greater How of money. One is tempted to feel that 
l)j*. Ilayek has exaggemted not only the proportion of the inflationary 
loans going for fixed capital but also has overestimated the 
conse(juences of stop|)ing those loans. The idea of lack of capital 
receives its most pi’otentious form as a result of an alliance with the 
concept of forced siiving — viz. as supplying an explanation of the 
traile cych*. 

The fourth (luestion is : IIow is the capital thus generated or 
made available distributed in the productive organization ? 
Obviously, ]>ro 11 lability will determine this distribution. And so 
aiudher realistic assum])tion is made in the frame*work of this 
so-called deductive theory : viz. that the conditions of round-about- 
production are not the «ime in all the industries. In some, the 
ratio in which laboui* and cai>ital are combined is more elastic than 
in others, d'hat is, in some industries this ratio can be changed in 
favour of capital without tampering with the marginal productivity 
of this factor of production and in others it cannot. Hence the 
former will be able to take loans from the banks at the cost of the 
latter which recpiiro a more drastic fall in the interest-rate to 
compensate the fall of the marginal productivity of the capital 
factor. Some industries grow, others dwindle ! 

26 
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Now Dt. TTayek would have ufi believe that ‘ he has proved * 
or is ‘ provinjjj ’ or that ‘ it is self-evident and perfectly clear ’ and 
‘ undoubtedly re(iuires no proof ' that 

{a) “A change in the amount of cajntal in society is 
identical with a chanjjfe in the investment structure ; 

(&) an increase of investment is itlentified with a ‘ lengthening 
of the production process’; 

(c) ill the boom the period of production is increased ; and 
in the depression it is decreased.” 

” If the (piestion were considere<l at all,” writes Professor 
Frank H. Knight, ” it wouhl surely be immediately evident that in 
neither of the two senses discussed by Pi*of(‘ssor llayek d(»es the 
investment of more capital involve, still h'ss is it eciuivalent to, 
a ‘lengthening’ of the time structure of investment and still less to 
a ‘lengthening’ of the ])ro(luction process. Mor(‘over, there is no 
j)roduction ]>rocess of determinate length, other tlian zero or all 
histoi'y^ It can be shown that the ‘ rouml-idKait-pi'oeess ’ m«My 
increase whereas period of [miducticm d(‘cr('ases**. It is only 
necessary that ilie percentage of production cost relating to amortiza- 
tion rises. As somebody said ; “ for a number of industries the 
period of production does indeed <lecrease during th(‘ boom period.” 

The ' const itvt ion' then of the tnide cycle as ])ictured by 
Pr. Hayek cannot be assent(‘d l(». Nevertheless, it is interesting 
for us to see how ho (h'seribes it using these concepts of a ‘structure’ 
and ‘iieriod’ and one more : goods that are specialized for a 
particular use are called ‘specific’ and those that can be put to 
general use, ‘non-S])ecifie’*’’. 

The account of the trade cycle thus lo(>ked at is given beh^w, 
as far as possible eni])loying his own words : — 

Contrary to what we have found to be the case whem similar 
processes are initiated by the investment of m'w siivings, this 
application of the original means of production and non-specific- 
products, to longer processes of pnxluction will bo (dfecled without 
any preceding reduction of eonsumi)tioT). Indeed, for a time, 
‘consumption’ may get on undiminished after the Jiiore round-ahout- 
processes have actually started, because tlie goods which hav(' 

1. The Economic Journal, Marcli 1935. P. 78. 

2. Dr. Hayek has two definitions for use at different places of this 
concept : thus an increase in the round-about-process may mean, (i) a 
greater flow of resources to the ‘earlier* stages of production i or 
(ii) actual increase in the number in which tlie process is divided. 

3. “ Prices and Production,” P. 66. 
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already advanced to the lower stages oJ! in-odnclion, Uoing of a 
highly specific character, will contimio to conic forward for some 
little time. Jhit this cannot go on for long. When the reduced 
output from the stages of proiiuctiori from which the produce rs’ 
goods have been withdrawn for use in higher stages has matured 
into consumers’ goods, a scarcity of consumers’ goods will niahe 
itself felt and the prices of these goods will rise. Had saving 
]a-ecedeil to change to imihods of production of longer duration, 
a reserve of consuiiK'rs’ goods would have lieen accumulated in the 
foj’in of increased stocks, whicli couUl ])o sold and thus enable 
them to bridge the interval. Ihit now' there will be an 
involuntary rediuiion of consumption. This will be resisted by 
them, with the conse(juence that the price-margins will be again 
affected in just the reverse w'ay, i.e. those more to the right will 
increase and thos(' tt)wards the hdi, decrease. Therefoi-o, ])roduction 
of ])roducers’ goods will lu^ comparatively less ])r(>fitable and hence 
w'ould be disc(mtinued. In the luwv shifting of original means of 
]>rod\iction, there would be ])roduced the uneini>loyment of such as 
were employed on the exteiKhnl schemes of producing capital goods. 
With reference t<> th<‘ unemployment (piestion" “wiiile the non- 
specilic goods, in particular the services of workmen employed in 
those higher stages, have thus been thrown out of use because their 
amount has j)roved insullicient and their prices too high for the 
pro(itid)le carrying through of the long processes of production, it is 
])y no means certain that all those w'hich can no longer be used in 
the old ])rocesses can iiumediatiiy he absorbed in the short processes 
wiiich are being expanded. Quite the contrary; the shorter 
processes will hav(' to be started at the very heginniiig and will 
only gradually absoii) all the available producer’s goods as the 
pj'oduct progresses towards eonsumT)tion and the necessary 

intermediate products come forward Tlie liual adaption will 

be further i*etanh‘d by initial uncertainty as regards the methods 
of productiim'\'’ 

ddius the ea])ital ca'cated by the loans from hanks employed 
labour which was ilischarged as a result of the non-prohtahility of 
employing that eajital in co-operation with it. Since the original 
assumption was of full employment, w’C may expect in the long run 
to get even this unemployed labour hack to wauic — may he in the 
‘final stages” of pi*oduction. But there are economic frictions wiiich 

1. Lecture III in the “ Prices and Production.’^ 

2. “ Prices and Production,” P. 82. 

3. ihis is psychological and nou-iuonetary 1 However, a so-called 

deductive theory can include all this. 
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retard this. Hence the presence of unemployment. One^ wonders 
what part, of tinemployment can he ti*aced, in a country, to sackin^i^ 
from enterprises engaged in producing construction goods. This 
proportion Avill vary it seems with the industrial advancement of a 
country as well as according to the stage of the cycle it is 
confronting. 


V 

It must have been obvious that J)r. Hayok's ‘theory’ of the 
trade cycle consists in piecing together a number of events which 
in themselves and in conjunction with one another are unique 
and not average or typical. Excessive credit creation ; its use in 
getting producers’ hxed capital ; employment thus to labour on 
the fixed capital ; the unprofitability as a decision by consumers 
to return to the old standard of living ; consequent abandonment 
of the enterprise in constructive industries ; the resultant un- 
employment in labour— such a sequence sounds well and orderly 
but bears but a slender relation to reality. 

And what is Dr. Ilayek’s suggestion regai‘ding the problem 
of escape from industrial fluctuations ? He suggests two things — 
one of which is quite Spartan in nature. It is his suggestion of 
liquidating things during the depression period. The other is a 
plea for ‘neutral’ currency or Money. In all his rcd’erences to 
money Dr. Hayek has considered it only to be a medium of 
exchange thereby emasculating it Increase in money sujmly is 
considered by him to bo justifiable in two cases : (/) “...any change 
in the velocity of circulation would have to be compensated by a 

reciprocal change in the amount of money in circulation 

and (^/) “...changes in the demand for money caused by changes in 
the proportion between the total flow of goods to that part of it 
which is affected by money... should bo satisfied by changes in the 
volume of money^.” 

This “ constant circulation ” proposal has been criticized by 
Mr. Durbin in his ‘ The Problem of Credit Policy,’ on the ground 
that capital accumulation increases the share of business trans- 
actions in the total circulation and therefore diminishes the 
consumers’ income with deflationary consequences. 

It might be said generally that the neutrality through 
constancy argument is faulty*. A divergence can take place 

1. cf. Sraffa in Economic Journal, March, 1932. 

2. “ Prices and Production,'* 2nd edition, P. 124. 

8. “Prices and Production,” 2nd. edition, P. 121. 

4. I for one am tempted to use money as an active good. 
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between the natural and market mtos oven under conditions of 
constant money supply^. As Mr. R. G. Hawtrey has put it : 

“ any objective other than the stabilisation of income of the 

consumers is consistent with a shrinkage of the consumers’ income 
and therefore with deflation and unemployment^.” 

VI 

Some aspects of the pedigree® of Dr. Hayek’s theory arc 
examined in the following notes: I. Sismondi’s theories on 
Crisis ; 2. Equililirium concept ; fl. Capital and Rato of 

Intei*est. 

Note 1. J. C. L. Sismonde de Sismondi indicated a real point 
of departure when in 1S19 he iniblished his “ New Political 
Economy ”, and professed entire severance from the Smithsian 
economics. His book contains four crude and not sharply dis- 
tinguished explanations as tf) the origin of the crisis ; ( i ) That the 
commercial organization is at fault. Production is carried behind 
the screen for a metaphorical public and under a competitive 
illusion. ( ii ) That the income available for buying consumers’ 
goods falls short of the value of goods sent to the market. The 
purchasing ])ower available to absorb the produce of any year (say 
ISOO), he contended, is drawn from the aggregate income collected 
in the preceding year (i.e. 179D). The faster the increase in 1800 
(e. g. by introduction of machinery or growth of labour etc.) the 
wider will be the ga]) between the previous year’s income and this 
year’s output. (Sismondi lived among Italian agriculturists in the 
first quarter of the nineteenth century.) (iii) Abundancy of capital 
rather than the demand of consumers determines the amount of 
production. This was a (luaiiit form of the ‘over-saving* theory, 
(iv) The masses do not wish luxuries so much as respite from toil. 
Improvement in the methods of production does not lead to the 
leisure of the working class but to the increase of the volume of 
products offered for sale. 

“Prices are merely expressions of a necessary tendency towards 
a state of equilibrium; it is not permissible to reintroduce the old 

1. An example may make this clear : — 

Rs. 100 = Cost =» Income. Let Rs, 50 be saved and Rs. 60 spent, 
Price of one unit of consumption goods is one rupee — for Rs. 50 
was the cost of consumption goods. Suppose the ratio changes *»Rs. 76 
and cost of investment Rs. 25 cost of consumption goods. Saving there- 
fore Z Investment. The natural rate is higher than the market rale.” 

2. Economica, November 1936, p. 464. 

3. The last is however anlytical not historical. 
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Sisniondian idea ol* tho mislead in.i? ellect of prices on production 
without first brin^jing it into line with tlie fundamental system of 
explanation^.’’ Not tho over-alnin dance but the lack of capital 
plays prominent part in Dr, TTayek’s dejiression. As to ‘over- 
abundance’ it cannot be supj)osed to 1)0 ])resent in the “boom”. 
The idea of shortage of income suflicient to absorb production is 
twisted and ‘made to serve as the stai’ter of the depress! on 

Note 2, The concept of ‘ eiiuilibrium ’ runs like an undca-- 
ground stream in the writings of the Classical economists. Tlie 
Physiocrats (ITocS) should have, if properly questioned, stated the 
“disturbance” to their economy as coming from the variation in 
size and use of tho landlord's advances. Smith (1771)) would have 
attributed it to any chang(‘ eitluT way in the division of laboui*. 
Von Thiinen, would have us think that the distance from the 
central market and the durability of the article ])roduced and the 
C(‘St of transporting it were the determinants of ecpiilibrium. It 
was J. B. Say (bSO.'l) who while enunciating Ins famous theory of 
openings for irade (“ theorie des debouches ”) brought out the 
central concept in equilibrium analysis viz. the interde[)end(‘nce of 
economic (piantities. Its development in the static branch was the 
Avork of Leon Walras (1(S7 7), Alfred Marshall (1(S711), and Vilfredo 
rareto (i(S79). 

Say obviously did not care to look into the fact that his pro- 
position had greatest relevance only to a ])arter econojny. lie did 
considoj* the possibility of contem|)laling a ditTer(‘nt result aft(‘r 
the introduction of money into an economy in this connexion, but 
did not pursue this line oi imjuiry. Dj‘. Hayek I'aised great hopes 
with reference to the much needed extension of ecpiilibrium 
analysis. But realizations are always shorter tlian ex|>eclations. 

Note 5. (a) In the introduction of Bohm Bawerk's “Positive 

theories of Capital ” we find the suggestion that we should regartl 
the capitalistic process of production as the primary (;once))t and 
capital itself as secondary. “ Capital is an integrated organic 
conception, and the notion that the investment in a particular 
instrument comes back periodically in the foi-m of product, giving 
the owner freedom to choose whether he will re-invest or not, is 
largely a fiction and a delusion'^” J may add that this delusion 
dates from the Physiocrats. 

(J)) Bohm’s famous theory of capital does not however take 
into consideration this fact — his pre-occupation with time is 

1. ‘Monetary Theory and the Trade Cycle,’ l\ So. 

2. ‘Prices and Production,’ P. 70. 

3. Frank Knight in the Economic Journal, March 1935, P. 83. 
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responsil)le for thin. Bohm puts forward tlio doctrino that 
interest is the agio phenomenon which arises in the exclian^e of 
]n*es(‘nt against future goods. The proof is not convincing. Bohm 
knew that the difference in value between past and future goods 
wliich comprises this agio must originate, like all other exchange* 
valves, in their ditferent marginal utHitieH, Now the two things 
necessary to determine the marginal utility of any good are : the 
sup])ly of the good and the period ofdts consumption. Thrse two 
things are quite indeterminate in the case of future goods, 

(e) Further, the two incomes, the ])resent and the future, 
can in no way be compai’ed, much less on the* basis of the present 
pi'oductive capacity. “ There is a fundamental difference between 
the use of ])roductive capacity to create moi’O pj*oductive ca])acity 
and its use to create consumption income. The choice between the 
two uses is absolute. 11ie new “ future ” ineonus when it conies to 
b(* created by the rie/r caqmcify, can in no wise lie imputed to the 

old capacity which created tlu^ new capacity No definite or 

finite amount of tin* absolute* quantity of consumption services 
pi‘oduc(‘d by a capital instrument or increment of cajutal can lie 
coimecte'd with the activity usenl to create the* capitaF.’* 

(ri) Whcksell suggested a iiroblem and did not solve it when 
he wanted to investigate the relation of normal and equilibrium 
rates of interest to tin* value of money. Natural rate meant for him 
th(‘ i*ate of interest in a barter economy. Tie gave another defi- 
nition : tlio rate which will in a money economy, ecpiate the demand 
for loan caj)ital with the current siqiply of voluntary savings. 
Mises offers another definition : The rate that would be determined 
by the supply and <h'inand of actual ca])ital goods if lent without 
the mediation of money ; or that <letermined by the whole 
enmonuc situation at the time. Meade indicates it as follows ; 
“ A neutral money system is one which simjdy interprets the 

decisions of individuals without by its own action or inaction 

making the ejfrrfs of such decisions ditferent from wdiat they would 
have been in a non-monetary economy. If population is constant 
one which maintains or keeps the final incomes constant is the 
e(|uilibrium rate of interest. ” 

(c) Some of the following facts are likely to escape attention : 

(1) Each category of capital has its own particular 
problems and its own sets of prices ; 

1. F. H. Knight in Economic Journal, August 1934, P. 274. 
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(2) There is a veritable family of interest rates in an 
economy ; the Central Bank rate may be the patria 
potostas among them ; 

(3) There would be a rate of interest in a society in 
which no new capital was being formed ; 

(4) even, in which, the capital was not productive ; 

(i>) or all the borrowing was for consumption. 

Dr. Hayek while discussing the case of voluntary savings and 
fluctuations seems to have meant ‘ gratuitous ’ when he used 
‘ voluntary It is quite possible that ‘ voluntary ’ savings may not 
be ‘ gratuitous But this omission of the rate of interest in this 
case enables him, by its very active presence in the situation of 
inflationary loans, to emphasize the contrast between them I 

S. V. SOITONI. 



SUMMARIES AND ABSTRACTS OF THESES SUimiTTED 
FOR THE M.A. DEGREE 

Economics of Transport 

Tho liistoi’y of Uie (loveiopinent of mocloi'n moans of transport 
is tho history of inodorTi civilisation. Thc^ social and economic 
organisation of tho world as wc‘ now witness it would have boon 
imj)ossibl(* but for tho plionomonal achiovoments of man in bringing 
togothor rom<»to corners of the world into close contact by making 
exchange of g(.)ods and services easy and ])rompt. 

Th(^ economic progress of India lias a good deal to do with the 
l)i*ogress in the sphere of transport developments, and our future 
growtli will also ])e closely bound up with the way in which this 
iinfK)]‘tant activity is developed in the country. In view of this the 
n(‘ed for a syst(uiiatic study of the transpoi*t pi'oblems of the country 
is o])vious. 

In si)ite of this the study of transport, its principles and 
]>robl(mis, the (‘xi)erience of other countries and the difiiculties 
of our own, and the place of transimrt in the economic life and 
])olic.v of the country have not found adecpiate ]>]ace in the 
University courses iji f](!onomi(JS or Commerce. In the University 
of Bombay the student reading for the JkA. or M.A. degree in 
Economics may know only a smattering of the subject, and can 
afford to neglect it. In the B.(kmi. degree course, Transport is 
iticludod among the optional group of subjects that a candidate may 
S(dect. Though this has been on pai)er for now over twenty years, 
the Sydenham ColU'ge of Commerce, the only College of its kind in 
this Presidency has not made ])rovision for teaching the subject. It 
is high time that those concerned take adequate steps to see that the 
study of Transport has a ])roper place both in the Economics and 
Commerce courses in the University. 

In spite of this, it is gratifying to note that some useful research 
work in several important problems in Transport has ]>een done in 
the University School of Economics and Sociology. The following 
three candidates wi'ote theses on the subjects mentioned against 
theii* names : — 

1. Mr. D. N. IVIarshall ; The Indian Transport system : 

Its economic suthciency and 

geographical distribution. (llldO). 

II. Mr. K. 0. Badheka : Tmnsport facilities in Kathiawar. 

(1932). 

III. Mr. R. D. Tiwari : liailway rates in relation to Trade 

and Industry in India. (193!^). 


27 
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I 

Mr. MarshairiiS thesis is a study of the inland means of 
communications and aims to test their economic sufficiency and 
geographical distribution in relation to the country’s demand for 
transportation as evinced in its trade, industry, and agricultnre. It 
mainly attempts to relate the sii])ply of availal)le transport facilities 
offered by the different means of comnumi cation, to the demand for 
them arising from the economic movements in the country. The 
work is divided into three parts. Part I attempts to determine 
statistically the aggregate sufficiency of the system. Each of the 
chapters surveys statistically the railways, roads and inland water- 
ways, respectively, with a view to test their sufficiency, and the 
criteria employed are two. One is comparative, wherein the 
position of other countries as to the facilities they affoi*d relative to 
their own economic needs forms the basis of comparison. While 
the other is provided by the country’s intensive demand or need for 
such transpoi-t facilities as can be measured from its extent of 
population, area, trade movements, industrial demand and agi*i- 
cultural needs. In part IT an attempt is made to survey the 
geographical distribution of the inland transpoi't syst(‘m varying the 
economic points of view each time. For instance, in chapter VI, 
the external land movements or the view])oint of Imns-frontier trade 
movements is taken to see how far they are facilitated oi* hampered 
by the existing transport lines. In the next chapter, the extemal 
sea movements are dealt with so far as they give rise to internal 
movements, and from the viewpoint of sea-borne trade, the 
hinterlands of the different ports are determined and analysed as to 
the extent and location of economic movements originating therein. 
Existing transport lines are then studietl in relation to these 
movements to see how far their distribution is in consonance with 
the demand for them. In the same way chapters VIII and IX deal 
with the internal trade movements on the basis of provincial blocks ; 
and the economic geography of each of the provinces is analysed 
with reference to the influence of physical and climatic features, 
distribution of population, agricultiii-al activity, industrial and trade 
movements — internal as well as inter-provincial—and a survey 
of the existing transport lines is then undertaken to see how 
far these movements are eased or hampered. In the last iiart, con- 
clusions reached in the former two are strung together, leading to a 
comprehensive and constructive survey, wherein each of the means 
of communication is treated as to its future reconstruction, which 
can make it more effective than what it is. The schemes for such 
reconstruction affirm the need for co-ordination which at many 
points in the body of the thesis emiihasises itself, and a special 
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chapter is devoted to co-ordination, wherein the experience of some 
of the leading countries and the practice prevalent therein have 
been utilised to form a constructive scheme for India. In 
conclusion, the question is asked as to what has been the function of 
the Indian transport system till now and what it should be in tlie 
future in the light of the experience of other countries. The 
answer is that the Indian transport system should be treated as a 
second line of economic j:)rotection. 

II 

Mr. Badheka has attempted an intensive study of the transport 
system in Kathiawar as a whole. The singling out of a province 
for this study was not, however, accidental. It was selected because 
it presents pro])lems of an essentially different character from those 
in other parts of India. The i^rovince is ruled by a number of 
internally antonomous states, about 150 in number, having varying 
resources, ]>ower, area and population. The railways, ports and 
roads are owned, managed and worked by some of these states with 
the result that right from their inception they have given rise to 
})roblems peculiarly their oAvri in matters of policy, finance, 
administration and working. The Commissions and Committees 
appointed to investigate transport problems in this country have 
made only a passing r(d’erenc(‘ to the problems of transportation in 
Kathiawar. The present study therefore, is an attempt to fill up 
the gfip. 

The work is divided into four parts, Bart I deals with railways, 
Part IT witti ports. Part III with roads and Part IV with the 
co-ordination of the entire transportation system. The study of the 
railway problem covers a period of about fifty years. In the first 
chapter thc^ })irth pangs of the railways in the province have been 
traced, while in thc‘ S(*cond chapter the railway construction of 
dilferent states, their economic necessity and adcipiacy have been 
studied. The third chapter deals with the unification of gauge in 
Kathiawar, adoption of metre gauge, benefits of unification and the 
inter-railway competition it led to. Chapters IV and V deal with 
questions of organisation, management and control of these Indian 
State railways under a system of joint management before 1911 and 
their separate working since then. In chapter VI is portrayed a 
plan for the voluntary amalgamation or joint working of these 
railways. The tliree succeeding chapters deal with the financial 
side of the railways and their working results as business enter- 
prises. These analytical chapters have been made comparative 
wherever possible. Chapter X deals with the rates and fares of 
railways and brings to relief the striking foatiu’es of the rates policy 
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pursued by the Kathiawar railways. Chapter XI deals with the 
co-ordination of railroad and steamshij) services. 

In three succeeding' chapters in Part IT of the work port 
problems and ocean transport have been studied. In chapter XII 
the account of Kathiawar as a maritime province both in ancient 
and mediaeval history has been traced and its commercial relations 
with various countries of the ancient world, the nature of its sea- 
borne trade and its prosperity have lieen In-ietly noticecl not merely 
for their historical importance, but also to set a proiier ])erspective 
for later contentions that these ports have greater potentialities and 
that their jiresent stunted growth is due to neglect or artilicial 
restrictions. In the next chapter a few more important ports in the 
province which la^corded a lannarkable growth during reccait years 
have been studied in detail. In chapter IV the position 
of Kathiawar as a whole in ocean trade, transport and 
shipping is summarised, and the burning jirolilem of maritime 
customs of these ports has been studied in broad aspects, and tlu‘ 
present anomaly of the relations between Hritish India and Indian 
maritime states has been jicintcd out, indicating at th(‘ same time 
the method of [lutting a stop to such a practice and evolving a 
sounder system under the Fedei-ation. 

In the next two chaiiters in the third jiart the problems of 
road transport in the province hav(‘ been studied. Chapter XV 
discusses the present development of the road system in Kathiawai', 
the financial and administrative dilTiculti(‘S that faced such a 
development in the initial stages, the defects and inetliciency of the 
present system, the need for further road dev(‘loi)ment for 
providing sufticient and efheient means of communication to the 
village community and the ways and means of financing thc^ schemes. 
The next chapter is a review of the economics of motor transporta- 
tion. There are many restrictive factoi'S on motor transiiort 
development in tht^ jirovince for want of good roads, and the 
jurisdiction of various states with varying policy, but in spite of 
this the motor bus has proved a serious rival to railway services and 
the menace is rapidly increasing. The last chapter emphasises the 
necessity of transport co-ordination. 

Ill 

Mr. Tiwari has studied the railway rates policy with special 
reference to trade and industry in India. This thesis is divided into 
two parts. Part I is an attempt to provide a theoretical and historical 
background and to pave the way for a more comprehensive and 
scientific analysis of the rates policy in its present working. The 
first chapter is devoted to the general discussion of the transportation 
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system in its varied as])0cts and the place of! railway transport in 
the <^eneral transport system. The theoretical basis of railway 
rates and the essential elements which have to be constantly ke])t 
in view and proi)erly weighed by those responsible for i*ate making, 
and the lines on which the rate policy should be framed, is the 
subject matter of the second chapter. These two chapters enal)le 
us to apin'aise the nature of the railroad tranS])ort industry and the 
basic jH’inciples of a scientific freight policy. The following two 
chapteis conlain an liistorical review of the Indian railway policy 
in its main phases : the drawbacks in its early construction and 
working are noted and th(‘ linancial and rates policy carefully 
studied. 

Pai‘t IT examines the present rate structure objectively. The 
l^osition and prospects of selected industries are studied with special 
r(‘ference to railway rates. The mor(‘ iinjx>rtant and representative 
industi’ies have been selected and studied so as to give a complete 
i(l(‘a of th(‘ railway rates policy' as atrecting the Indian industri(‘S 
and commerce in general. The industrial background in each case 
has been cai*(Tully presented and th(‘ demand and su])ply of railroad 
transport facilities fully discussed. The direction of the movement 
of trallic in its geographical stdting has b(‘en (‘inphasised with a 
vi('w to show how intimately transport economics and geogra])hy 
are rtdated. Indeed, the study of railway rates without its 
g(‘ographical background is well nigh impossible. Especially in a 
study lik(^ th(' pr(‘S(‘nt which treats of the ct>l lection of raw 
inatcM’ials and the mark(‘ting of linished j)roducts of different 
industri('S, tlu* geogi’ajdiical factors of location and distance are 
basic. Further, wherever ])ossible the present rates have been 
compared with lh(»S(‘ of a ])re-war year so as to bring out the 
relative' position of tin' rates ixdicy. 

Hiis nu'thod of a])proach has been applied to nine selected 
industries, the jiosition of (*ach of which is studied in detail to 
determine the incidence of railway rates on the cost of 
production of the industry and therefore on its ultimate success. 
The co-operation of those in practical touch with the industries on 
the one hand and of some railway authorities on the other was 
obtained to study with accuracy this highly complicated problem. 
Mr, Tiwari has succeeded in establishing several useful and 
interesting conclusions. 


C. N. Vaktt, 



Reviews 


Considerations on the Present Evohition of Agricultural 
Protectionism. (LeafriiP of Nations, Geneva ) 

(C. 178, M. 97. 1935. II B) 

The subject matter of this Keport is the ‘evolution* of agmrian 
protectionism, and the treatment ivS as under: (1) “a few ol)Serv- 
ations of a general character’*; (2) Sir Frederick Leith Ross’ note 
on agricultural protectionism in Europe — in the ]^ost-War i)ei’iod ; 
and (3) another note on “ the geiuaul evolution of Agricidture at 
the end of the nineteenth century and ])efore the World War, in 
relation to the growth of agricultural ])rotection”. 

The need for such an inquiry is evident. Agriculture forms 
the main occupation of something lik(' two-thirds of tlu* world's 
population. Further, agricultun* compared with industry is pt‘- 
culiarly vulnerable as an economic activity. Finally, significant 
changes in the international and national settings of agriculture 
during the post-war period render all the more urgent an (‘xamin- 
ation of the vailous ways of assisting agricultui*e. 

Within the cov(‘rs of this Report, therefore, one ex])ects to find 
information re. the following points: dejinition and scope of tlui 
phrase ‘agricultural protectionism’; the %mrpose and forms of 
agrarian ]>rotectionism, and finally, discussions r(‘garding th(^ inter- 
national ])rice tlisturl)ances that wer(‘ induct'd by th(‘ adoption of 
protection to agriculture and theii* conse<pu*nces. 

Such an approach t(j the contents of the Report r(‘veals at the 
outset certain shortcomings in it : (1) Agrarian prot(‘ctionism has 
been taken largely to mean — this is so at least by implication — such 
assistance as is given via the tariffs ; (2) there is a vei‘y largt‘ if not 
an exclusive emphasis on the growth of protection to European 
agriculture — thus narrowing the scope of the tr(*atinent unduly, and 
generating a misleading suggestion that non-European agriculture 
has not or does not require protection. 

The ‘essential purpose* of agrarian protectionism has b('cn 
defined as : “ to keep homo prices at a minimum level regarded as 
remunerative” — i.e. to make agriculture pay itself (page 11), The 
forms of protecting agriculture are to be found in this sentence : 

“ — Duties higher than world prices, ever stricter rationing, the 
progressive reduction to close upon vanishing-point of the pro- 
portion of foreign products admitted in the various prexiarations, 
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Lonnties for x)ro(lnciion, export l)ounties, ‘ SchemoM monopolioH 
find various other forms of planned economy ” (page fi). Aiiothej* 
thing that should he noted is that the ‘ evolution ’ of protection to 
ngriculture, besides being confine(i to b]urope, is turned to])sy- 
turvy. Out of three sections in whicli the Keport divides itself, the 
fii'St is a plea for moderate protection to agiiciilture ; the second is 
a review of coiuiitions afflicting agriculture between li)2() and 19^14 ; 
and the third is a part of the economic history of ]hu*ope between 
l<S7t) and ItlKb In the interests of history and clarity it might 
prove useful to rea<l the booklet in i)recisely the I'everse order in 
which it is arranged. 

^rh(i main intention of the Report is to idead for moderate 
])rotection to agricnltuiMi, which means proving in the tirst idace 
that agriculture ro<piir('S ])rotection and in the second ])lace that 
this protection must ])e trimmed to modiTate limits. This is done 
in the S(‘Ction on ‘ g(*neral considerations \ That agriculture needs 
protection is convincingly proved by various arguments : on 
economic gnmnds — atbrfing the nature of supply and demand of 
agricultural production ; and for ‘ political and historical and 
psychological reasons ^loderation is advanced on the ground that 
in the interests of the protected agriculture itself overpirotection 
would lead to its undoing. Thus overiu'otection to agriculture in a 
particular country would not only complicate matters in some 
other agricultural count i-y : it would also lead to internal dis- 
harmony witli the industrial activity of the country ; and ultimately 
would letiv(‘ that country’s agiacultund system crippled. 

The (juestion th(‘n is, what is moderate protectionism in agri- 
cultui-e ? On page* S we ar(‘ told : ** the only practical aim which 
w(* can set before us is to determine ivhat are the limits which 
should be placed on this form of mutual aid in order to pnwent it 
from becoming harmful to the normal ilevelopment of international 
economic relations and to ensure that it shall not involve any loss 
for the nation which practises it or, ultimately for the farmer 
himself”. A castle of words! Nowhere in the booklet are we 
given any idea of thos(‘ ‘limits’. Afterwards we are told twice 
about “ the maintcmance of a normal current of agricultural 
imports on the i)a]*t of the industrial countries is in keei)ing 
Avith the true interests of the nation as a Avhole and of the 
agriculturists in particular”. The existence of ‘unduly restrictive 
quotas’ is ‘ incompatible’ with such a ])olicy. But what exactly is 
unduly restrictive’ ? We are nearer the earth in the sentence 
following : “ Certain countries Avhich imi)ort large quantities of 
Jigricultural products prefer to alford their agriculture what appears 
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to them equitable assistance by moans of direct suhfsidies, the funds 
for which are provided by duties sutiiciently moderate in tliemselves 
not to cause any undesiralde rise in the foodstuffs within the 
country’', (pa^^e IB) 

Tlie most valuable ])ortion of the Report is the contribution of 
Sir Frede]‘ie]v Leith Ross. His concbisioTis stated succinctly <\n 
]mi?e B5, are based on a careful study of statistics relevant to the 
topic. This note read in conjunction with some such book like 
“ World A^Ticulture, an International Survey ’’ will su]>ply all the 
information usually demaiulod by the student of international 
aji;*ricultural problcans in j^encral and state heli) to a.L>ricultui‘e in 
particular. 

Shridhar V. Sohoni, 

The Birth of the Middle Ages (:hi:)-814). IT. St. L. R. Moss. 

( Oxford University Press ). 12/(> net. 

The four ceTituries between the deatli of Theodosius and that 
of Charleina.une still contain the most obscure [)ortion of Kuro])e\an 
History. Ev(‘n to th(‘ advanced student the ])eriod of the passin^^ 
of the ancient world into tin* mediaeval is bristlini^ with diiUcultit*s 
and to the ^^eneral reader it is still i)raclicably unknown. This 
book will appeal to both classes, for a d(*ej) knowledj.i;e, founded on 
the latest research, is accompanied by a judicious idimination of 
the non-essential and the result is a survey of the whole wide* ii(dd 
of Rome in decline which is both interestinif and accurat(% in fact a 
good exanii)le of the new technitpie of historical writing. 

Like all modern Scholars, ^Ir. Moss rejects the catastro])hic 
view of the ])assing of the Roman World and the main argument of 
the book is that there was far more continuity than was gumerally 
supposed in the Dark Ages. This development of the evolutionary 
theme on the f)olitical, administrative, religious and eeonoiiiit; sides 
is very sound, but ])erliaps the most interesting ])ortion is that 
devoted to the cvidcuice given by the* art and literature of the 
period, dismissed by those imbued with the strict classical tradi- 
tion as being barbarous and Avorthk^ss in Western Europe and 
imitative and tediously theological in Lastern. I’hese are shown as a 
result of more critical and also more symj)athetic investigation, in a 
much more favourable light and bear out the contention of gi*adual 
evolution. 

The character and achievements of the Byzantine Empire 
receive adequate recognition and when dealing with Islam, which 
shared with Eastern Emj}ire the position of being the dual reposi- 
tories of power and civilization, Mr. Moss gives us some of his best 
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ch^ipters. Earlier writers, partly from ignorance and partly as a 
result of mediaeval prejudices persisting through the ages, seldom 
rated Islamic institutions at their true worth or recognised how 
much there was in common between Christain and Muhammadan 
culture, or how great was the intercourse between East and West. 
Taken altogether this is an admirable survey of an enormous field 
and one which makes clear how the transition in Europe from the 
Homan Imperial stage to the mediaeval was brought about in both 
her Eastern and Western imrts. The maps and illustrations are 
excellent and there is an adequate ])ibliography. 

Decay of Indian Industries. By P. R. Ramchandra Rao. 

(Bombay, D. B. Taraporewalla Sons & Co.) Rs. 2. 

In this book Mr. Ramchandra Rao has attempted to review what 
ho calls “the decadence of our industries’', or as Mr. Kumarappa 
puts it, he “feels thci imlse of the dying industries of India.” With 
this object in view the author divides his study into seven chapters 
to which is appended a note on the All India Village Industries 
Association. 

In the introduction, Mr. Rao explains the purpose of his study. 
Tie realises that the decay of Indian industries is not due to the 
atrocious measures resorted to l)y the servants of the East India 
(^^mpany as is popularly believed, Imt that the decay which had 
already set in during tlie later part of the Mughal Rule was merely 
acc(‘kn’at(*{l ])y the stejvmothei-ly treatment of the Company and its 
agents. One feels that in the absence of the East India Company 
onr industries would not have fai*ed better due to improved 
technitiue of industrial production ushered in by the Industrial 
Revolution, unless our manufacturers had promptly adjusted them- 
selves to the changed circumstances, (^heap machine-made British 
goods aided by preferential tarifis and cheap railway rates from the 
|)ort towns to internal consuming centres flooded the entire Indian 
market and soon succeeded in eliminating the Indian producers. 

The author has devoted five chapters in reviewing this decay. 
This according to him was his task. As such this book is of little 
interest to the student, because many autlioiatative works on 
the subject are available. The last chapter is really the most 
important part of the book. The author raises very important 
issues but has not done adequate justice to them. This 
chapter, according to the author, is but a sequel, an after-thought 
and a fitting culmination to the inquiries into our industrial 
decadence. We feel this ought to have been the main theme of the 
book rather than a mere after-thought. Our industrial achievements 

28 
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and the pitfalls of the snbseqnent decadence have been studied with 
sufficient clarity and authority ; so what wo need to do is a concrete 
scheme of industrial reconstruction based on a critical study of our 
economic history which would help the business community and 
the State in moulding the corirse of our industrial organisation. It 
is the duty of the economist to place the conclusions drawn from 
his critical analysis of facts })ast and present in easily intelligible 
form before the public, suggesting the future course of recon- 
struction on sound lines, and it is in this connection that chapter 
seven is important. 

The thesis of this chapter according to the author is, “ that our 
industrial future lies in the resuscitation of our decadent industries 
in the increasing opportunities of employment they afford to our 
starving millions.” This is a laudable desire to which no student 
of economics will demur. But the difference of opinion arises as to 
the nature and methods of resuscitation. The decadent industries 
should be re-organised essentially on modem lines taking full 
advantage of improvcfl technique of production. Efficiency and 
economy should be the watch-word of our industrial revival. In 
his zeal for supporting Mahatma Gandhi, the author has over 
stressed the case against mechanised production and adiled little 
to our knowledge. 


R. D. T. 
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INTRODUCTION 

Except the Volvocales from South India described by Iyengar 
(9) ijractically nothing is known about these interesting Algae 
from any part of India. It is, therefore, attempted in this paper to 
record some observations on some species of the genus Volvox 
collected from Poona and its neighbourhood. Two of the species 
described are abundantly found in Poona Avhich is situated about 
2000 feet high from the sea-level on the eastern slope of the Western 
Ghats. The other two species have been so far found at the hill 
forts Binhgad and Purandar the heights of which from the sea-level 
are more than 4000 feet, 
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These species have heen found in abundance in freshwater 
ponds of these places. They occur in association with water-plants 
like Lemna, Spirogyra, etc. They are generally confined to clear 
water and scarcely occur in turbid or muddy water. During and 
after the annual rains (July to December) they occur in most of the 
pools with clean water. In dry parts of the year the volvox is 
forced to go through a period of rest. 

A NEW SPECIES OF VOLVOX FROM POONA 
(1) General Characters 

The plant appears to be encased in a colourless mucilaginous 
sheath which is smooth and slimy. With the help of its cilia the 
plant rotates about its longer axis and moves in various directions 
in water. The cells of the plant are very close together at its 
posterior part, while at the anterior they are comparatively loosely 
set. Though the exact distance between any twa> neighbouring pro- 
toplasts is notalways the same, from a number of measurements on 
fresh material it can be said that the average distance between two 
protoplasts in the posterior part varies from 2 m to .‘{*5 /u, while in 
the anterior part it is as much as 4 /u to 5 /u. The plant is slightly 
egg-shaped and hence the mean diameter is ahvays measured. 
The diameter of a plant varies between 400 /a and 1,000 /«, while 
the number of cells in a plant varies between 7.000 to 10,000. 

Each constituent cell of the plant is more or less pentagonal or 
hexagonal in outline ( Text-fig 1 ; Pljxte 111, fig. 7 ). The 

diameter of the protoplast 
varies between and G/-i, 
although in some cases it is 
as long as 8 /m. The proto- 
plast is almost stellate in 
surface view on account of 
its giving off from its sides 
5 or G cleaidy visible i^roto- 
plasmic strands to the 
adjoining cells which in 
turn have similar ones to 
meet them. The side view 
of each protoplast is slightly 
ovate with the upper pai*t 
conical and the protoplasmic 
Text-fig. 1— Diagrammatic surface view of Strands are seen to be at- 
Volvox poonaensis, tached to the sides* 
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The cell-wall (Text-fig. 2) is thick and mucilaginous being 

colourless and transparent. It 
cannot be seen in an unstained 
specimen which only exhibits a 
net- work of protoplasts connected 
])y the communicating protoplas- 
mic strands. In order to deter- 
mine the nature of the cell- wall, 
stains such as Safranin or 
Methyleneblue, have to be used. 
These two stains bring out 
clearly the cell -wall while iodine 

stains the nucleus and the cell- 
Texi-fig. 2-l)iagrammatio lateral contents lairly wcll. The Cell- 
view of the wall of _ . . ^ , 

Volvox poonacnsis. ’ 

the outer, the inner and the 

middle one. The outer layer is the original cell-wall — called 
middle lamella ; insiilo this is the thick mucilaginous middle 
layer, while the inner is thin and membranous. The thickness of 
the cell-wall is mainly due to the mucilage mass of the middle layer 
which is not uniform all-round. The cell-wall is thinnest on the 
l)eripheral surface, being perforated in the centre of the wall to 
allow the two cilia to come out. It is much thicker on the sides 
but it allows the protoplasmic strands to communicate with the 
adjoining cells. On the l)asal side, the cell-wall is thickest. Like 
the external envelope of the plant there is also formed the internal 
thick mucilaginous enveloi )0 by the united internal walls of the cells. 
In a stained pi’eparation it appears to form an inner circumferential 
zone of the i)lant. Thus the radial axis of the cell exceeds the 
transverse one which on average varies between 10/u and 16/u. In a 
stained specimen the surface of the plant looks like a plate of 
hexagonal or pentagonal cells arranged just like the pavement of 
the floor. 

The nucleus (Text-fig. 1) is very conspicuous and occupies the 
organic centre of the protoplast. At its basal part is an irregular 
chloroplast in which lie two or four pyronoids. There are a few 
contractile vacuoles in the protoplast. A conspicuous red eye-spot 
is also present in the upper part of the protoplast. The eye-spot is 
large and prominent in the cells of the anterior end and gradually 
diminishes in size towards the posterior end, while in some of the 
posterior cells it is almost absent. 

The cilia are the organs of locomotion of Volvox. Each cell 
(Text-fig. 2) has two cilia attached to it at its peripheral end. In a 




4 joxjunal of univebsity op Bombay, vol. iv, part 5 


Volvox where daughter colonies or sexual reproductive bodies have 
been formed the cilia of the cells do not move actively but the 
plant as a whole remains more or less stationary. Ultimately with 
age the movement stops and the plant disorganises. 


(2) Asexual Reproduction 

Asexual reproduction is carried out l)y the formation of 
gonidia which finally develop into daughter colonies. This 
gonidial formation is generally associated with conditions suital)le for 
luxuriant growth. Each gonidium ( Text^fig. 3, A ) is developed 
from a single vegetative cell. Many such cells are differentiated 
but only a few develop to form daughter colonies. Each gonidial 
cell first divides along its longer axis into two cells in a vertical 
plane ; the two daughter-cells (B) again divide along its longer axis 
into two, the vertical plane of this division being at right angle to 
the previous plane of division. Thus four cells are formed 
(C). Each of these four cells again divides in a vertical 
plane into two unequal cells as the plane of division is parallel 
to one side of the cell and cuts the other side at a point a 
bit removed from the centre. This division is symmetrical in all 
the four cells and it results in the formation of four cells — shorter 
and broader and other four cells — longer and narrower (E). The 
former lie removed towards the circumference while the latter 
extend from the centre to the circumference. These longer cells 
meet at the centre and thus the connection of the shorter cells 
with the centre is cut off. The four narrow cells meeting at the 
centre form the well-known Vol vox-cross, while the other cells are 
placed in the four angles, their angular sides being directed towards 
the centre. 

These eight cells divide again into sixteen cells (Text-fig. 3, P). 
This plate of sixteen cells then becomes slightly concave and by 
further divisions of the peripheml cells this concavity deepens and 
assumes the form of a shallow cup. By further growth the mouth 
of the cup becomes smaller and thus a hollow daughter colony is 
formed with a small aperture at one end ( H and I ). This end is 
directed towards the circumference of the mother plant. 

Before the daughter colony assumes the final form its hollow 
body is turned inside out so that the anterior ends of the cells that 
were first turned towards its cavity are directed towards the 
exterior, and the posterior ends are directed inwards. The small 
opening is then closed and a daughter colony is fully formed. 
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The cells of the daughter colony develop cilia and with 
their help it is seen moving inside the mother plant. Many a 
times some of the cells of the daughter plant appear slightly 
different as they form the initials of 'the gi’and-daughter colonies. 
Although these rudiments are seen, actual grand daughters or the 
sexual reproductive bodies have not been observed in any of the 
daughters while still within the body of the mother. 

Although many initial cells are found in a plant the number 
of daughter colonies is generally 8, but very often less ; rarely it 
is 12 or even llJ. The daughter plants are in different stages of 
development and possibly the si)ace inside the mother plant sets a 
limit to the number of daughter colonies finally formed. 

With the adult daughter plants the mother plant becomes 
rather shiggish. It is obsoi’ved that daughter colonies come out by 
breaking open the mother plant at different f)laces which 
afterwards disorganises and dies. The average colony inside the 
mother plant is 250 /u in diameter, but after it comes out and 
moves as a free plant the size is increased and it varies between 
600 M and 1000 /u. This increase in the size of the plant is not due 
to the increase in the number of cells that go to constitute it ; it is 
rather due to the increase in size of the individual cells. The 
cell-walls, which were very thin Avhen the plant was young and 
inside the mother plant, gradually become thicker and thicker by 
the deposition of a mucilaginous substance. The protoplasts 
become naturally separated from one another, though they remain 
in communication by means of their strands. That the number of 
cells does not increase with the increase in size of tlie plant cun be 
proved by the following calculation. 

The diameter of the daughter colony is 250/a. The area of 
its surface is therefore 4 x x 125® sq.^a The diameter of the 
cell varies from 5/i to 6/u. The area of the cell surface 
is X j X f when the diameter of the cell is taken as 5yu. 

The total number of cells is therefore ~ , 

- X ™ X *- 


If the diameter of the cell is taken as 6/u the number comes to 
7,000. Thus the number of cells found in a young colony 
varies between 7,000 to 10,000 ; in other words, it is the same 
as that of the adult colony. 
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(3) Sexual Reproduction 


The daughter colonies of successive asexual generations gradu- 
ally diminish in size. Then at the sexual phase the plant 
becomes considerably smaller as can be seen from its diameter which 
varies between 400 /u to 500 /u, as against 600 /u to 1,000 a in the 
vegetative phase. The shape and other characters of the colony 
remain the same. 

The Volvox, under consideration, is monoecious and 
])rotandrous^. The sexual bodies are formed towards the posterior 
part (Plate II, fig. 4). There are generally 5 to 6 antheridia, rarely 
the number is 8. The antheridium is formed from a single cell. 
A vegetative cell first loses its cilia and gets bigger at the cost of 
the surrounding cells which on that account appear smaller. This 



Text-fig. 4— Three views of the antheridium of Volvox poonaensis. 

X820 (appro) 

formation is in no way different from that of the gonidial form- 
ation. The cell divides and subdivides and a group of cells is 
formed within the original cell-wall. The number of cells normally 
formed in an antheridium is about 128. Each cell then 
functions as a sjiermatocyte and gives rise to a sperm. The 
sperm is 5 //to 6 // long, greenish yellow in colour and has two 
cilia. These cilia are independently^ developed and not derived 
from those of the original cell. 

The antheridium has the form of a flattened disc, a few cells 
thick, in which the si)orins are so arranged that their heads point 
towards the centre of the disc, while their tails radiate from the rim 
and give the antheridium a ciliated appearance (Text-fig. 4). The 
antheridium is 35// in diameter and greenish yellow in colour. The 
mature antheridium leaves its place as can be seen from the blank 
spaces in the colony. Sperms were seen moving through the 
matrix but the actual fertilisation was not observed. 

1. Stray cases in which the plants had within its body daughter plants in 
various stages of development and also many oogonia or oospores have 
been observed. 
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Like the antheridia the oogonia are also formed towards the 
posterior part of the plant. The initial cells (Text-fig. 5 ) lose 

their cilia and become very 
large apparently at the cost 
of adjoining cells. It is not 
iimisiial to find a few cells 
tt ^ united into one large cell 

« ^ • which then becomes an 

^ ^ ^ oogonium. The oogonium 

(Text-fig. G A) is pear-shaped 
with its apex a little drawn 
Text-fig. 6— Formation of reproductive cells and directed towards 

inVolvoxpoonaensis. circiimforence beyond 

which it slightly projects 
while the broader base hangs down into the cavity of (he 




Text-fif^ 6— SeclaonBof Yol vox poonaensis showing oogonia and ooapores x200. 

plant. The oogonium is many times the normal vegetative cell in size. 
Its transverse diameter often measures from 18/u to 22/u- Along with 
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these changes the red eye-spot disappears from the oogonium and 
it becomes roundish in form. There are generally 80 to 120 
oogonia in a colony. This number often reaches even 200. All 
these female gametes lie embedded in the peripheral rim of the 
mucilage where they are seen even after fertilization. In the 
Volvox under consideration fertilization takes place in the circum- 
ferential zone and not in the cavity (Text-fig. 6B). More work is 
necessary to say exactly whether there is cross or self-fertiliation. 

The ripe oospore (Plate 4, fig. 8) has a thick outerwall which 
is beset with a number of short conical projections which are S/u 
long. Such a kind of wall is called sub-stellate. The oospores 
are at first green but the colour soon changes to brown and then 
blackish. The mother colony soon decays and the free oospores 
sink to the bottom. 

(4) Identification 


The genus Volvox has been differently divided into species 
by different authors — 8haw, Playfair, Pascher, Engler, etc. 



Without going into the merits or demerits of their bases of 
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classifications the writer has followed the classification given by 
Engler in the main, while for the specific details he has referred to 
Pascher’s description and also to Iyengar (1933) who has described 
some 8 species from South India. Engler has given 17 known 
species of Volvox from all over the world. These have been placed 
by him into six groups. Out of these six groups only in the 
first the plant is possessed of thick communicating bridges while 
in the second these bridges are present but are hair-like and in the 
last four the bridges are either absent or invisible. It has already 
been mentioned that thick communicating bridges are present in 
the Volvox of Poona (Text-fig. 7, A) and that the inner wall of 
each of its cells is very distinct. It, therefore, comes under the 
first group namely Envoi vox. 

Further, according to Engler six species are recognisable in 
this group viz. (i) V. globator, (ii) V. perglobator, (iii) Y. rousseleti, 
(iv) V. merrillii, (v) V. barberi and (vi) V. lismorensis. The 
Volvox of Poona being homothallic can stand comparison with 
only those species out of these six, that are themselves homothallic 
and, therefore, (i) V. globator, (ii) V. merrillii and (iii) V. barberi 
are the species that are worth comparision. 



V. merrillii 

V. globator | 

I V. barberi 

V. of Poona 

Diameter of 
the plant 

asexual 

1000m 

sexual 90m 
to 750m 


1000m, 
90m to 760m 

600m to 1000 m 
and 

400m to 450m 

Number 
and size of 
cells 

17000, 12000 
4/« to 

20000, 1500 
to 10000 

3/u to 5/U 

31000, 30000 
3m to 5 m 

1 

10000, 7000 
5/u to 6/u 

Number 
and size of 
gonidia 

8 or less 

8 

180/<to200/u 

8 or less 

4 to 16 
200/u to 250/u 

Number 
and form of 
antheridia 

Few 

Spherical 

6 to 15 
Spherical 

i 

Few 

Spherical 

5 to 6 

Flat 

1 

Number of 
oogonia 

120 

20 to 64 but 
generally 30 

1 

224 j 

80 to 120 
sometimes 
even 200 

Size of oo- 
spores and 
length of 
spines 

36m to 42 m 
11m 

40m to 45m 
46m to 56 M 

35/tt 

3 * 5m to 5 * 5m 

32m to 35 m 
8m 
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A glance at the table given above will clearly show that the 
Volvox of Poona differs from the other three homothallic species 
mentioned above as regards its size, the number of its cells, the 
diameter of each cell, the number and size of gonidia, the number 
and form of the antheridia, the number of the oogonia, the 
size of the oospores, the nature and length of the spines on 
the oospore and such other important characters. The 
minimum number of cells in V. merrillii and in V. barberi exceeds 
the maximum number of cells in the Volvox of Poona. The anther- 
idia are spherical in all the three species while they are flat and 
disc-like in the Volvox of Poona. The spines in these forms are 
quite dissimilar to those found in the Volvox of Poona and also 
their lengths differ. The number of oogonia in V. merrillii is 120. 
in V. globator commonly 30 and in V. barberi 224, while in the 
Volvox of Poona they are 80 to 120 and at times even 200. 

As the Volvox of Poona differs in majority of characters 
from the above species, it deserves to be recognised as a distinct 
species and the author has called it Volvox poonaensis. 

VOLVOX DISSIPATRIX (Shaw) 

This alga was collected from the fort Sinhgad in 1934-1935. 
The fort has many tanks containing water throughout the year. 
Its colonies are ellipsoidal or slightly egg-shaped. They are either 
asexual or monoecious. 

The asexual colonies. They are of varied size. The 
biggest observed was 2640/a X 2704/a. These colonies have 6 to 7 
daughter colonies each measuring upto 825/a X 726/a. The number 
of daughter colonies varies greatly. The number is generally less 
than 10, but specimens are not wanting where the number is as high 
as 36 (Plate V, fig. 14) In the daughter colonies some cells are 
differentiated. These cells are more than 100 in number and hence 
it is safe to conclude that these are the initials of the reproductive 
cells, possibily of oogonia. The initials measure about 6 * 5m to 9m. 
The asexual colonies (Plate V, fig. 13 ) are also of smaller sizes, even 
smaller than the daughter colonies noted above. The protoplasts 
are roundish in outline as seen in surface view. The number of 
the cells in the coenobium varies between 18000 and 32000. 

The size of the vegetative protoplast (Text-fig. 7, B) is from 4m 
to 6m and the distance between them varies from 4m to 7 /x- . In old 
colony especially the' distance between the cells of the anterior part 
is very great. It is observed that at the posterior it is from 
5m to 7Mf while at the anterior it is from 9m to 18m. 
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Professor Iyengar has noted a very important point in this 
form and that is the presence of thin protoplasmic strands which 
are only seen tinder very high magnification and with particular 
staining. In the observations taken, however, no such strands 
could be detected inspite of all the care taken. 

The sexual colony* It is monoecious and as said above, is 
differentiated while it is within the mother colony. These 
colonies (Plate IV, fig. 12) measure from X 594// to 1486// X 
1333//. The number of antheridia is from 5 to 11. They are 
mainly on the anterior side. Each antheridium measures about 
42//, The number of oogonia varies greatly. It is from 60 to 150 
in general but in a few cases it was even more. 

The oospores are characterised by their smooth wall which 
is double. They measure upto 38// to 40// (Plate IV, fig. 11). 

This form of Volvox appears to be protogynous as in many 
cases along with the ripe oogonia young antheridia were seen 
associated in the same colony. 

VOLVOX PROLIFICUS— lYENUAR 

This species of Volvox was collected from the tanks of the fort 
Sinhgad and from a large water reservoir in the Purandar fort. 
This form was mainly identified because of Professor Iyengar's 
observations on the antheridia of this species. The plants are 
either asexual or sexual and the male and female colonies are 
distinct. 

The asexual colonies* They are oval in outline and vary 
from 561// x 627// to 1350// x 1450// (Plate II, fig. 3). The number of 
its daughter colonies is generally 2 or 3 and in a few cases it may 
be upto 7. The size of the daughter colony about to escape is 
462// X 396//. Occasionally a big daughter colony is found inside 
the male colony. 

The size of the cell protoplast (Text-fig, 7, C) varies from 
5 m to 7//. The distance between two adjoining protoplasts at the 
posterior is about 4// while that at the anterior is about 12//. The 
protoplasmic strands are visible in fresh material but are not seen 
in old or preserved specimens. 

Female colonies* They are also oval or slightly egg-shaped 
(Plate II, fig. 3). These colonies measure upto 1089// X 924//. The 
number of the oogonia is large, as in the specimens obseiwed it was 
221 and 282, This number appears to increase with the age of the 
colony* In some female colonies structures like antheridia were 
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seen, but as they were not clearly identified nothing could be said 
about them. 

Male colonies. They can be differentiated very early from 
the development of antheridia. The various stages in the develop- 
ment of the antheridium (Tdate III, fig. 5) are simultaneously 
observed in a colony. The male colony is big and oval or 
slightly egg-shaped. It has the same size as of the female colony 
being I023yu X 89L/w. The anthcridial initial was 15^, the two-celled 
ll/a and four-celled 21m while a ripe antheridium measured from 
4:2/a to 45 /m. The antheridium is roundish and disc shaped. 

Oospores. They are round and distinctly stellate (Plate IV, 
fig. 10). The spines arc conical or slightly blunt and measure upto 
9^. The size of the oospore without spines, is about 30,a. 

This form I'rofessor Iyengar (9) has described in detail and 
recorded from the Madras Presidency and the writer has extended 
its habitat to the Bombay Presidency. 

VOL VOX CARTERI (Stein) 

While the different stages of Volvox from Poona were being 
collected this alga was found in some small pools. To begin with 
the material was available in small quantity but later on abundant 
supplies could be had from the same locality. It was very easy to 
mark out this alga due to the absence of any protoplasmic strands. 
The material was obtained from the middle of September to the 
end of October only. The colonies of this plant are asexual, male 
and female. 

Asexual colonies. They are more or less globose varying 
from 264;ax231/tt to 891/a x 792/a. The number of daughter 
colonies is generally from 8 to 12 arranged more or less in 
pairs or in fours. The daughter colonies invariably show gmnd 
daughter initials. The grand daughter initials measure upto 21/a. 
The daughter colonies measure upto 198 mX231m- 

The protoplasts (Text fig. 7, D) are roundish in outline as seen 
from the surface. The diameter of the cell is 6-7/i to 8/u. The 
size and the number of cells gradually diminish towards the 
anterior end and therefore the distance between two adjoining 
protoplasts is not the same all round. At the posterior end the 
distance between two protoplasts is 13/u while at the anterior it is 
as much as 22m» There are no protoplasmic strands (Text-fig. 7, D). 
Even after staining protoplasmic strands could not be seen. The 
number of cells in a colony is between 3200 and 4500. 
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Sexual colonies. The sexual i^hase appears after the asexual 
phase as it was quite evident from observations made from day to 
day. The sexual colonies are either male or female. They first 
appear like the asexual colonies but later on they begin to show 
the development of male or female reproductive organs. In some 
cases some of the daughter colonies remain vegetative while others 
develop as male colonies (Plate I, fig. 2). This clearly shows the 
transformation of vegetative phase to reproductive one. 

Male colonies. The size of the matured male colony inside 
the mother is 238/U x 252/a. This size diminished later on i:)robably 
with the changes in the conditions of the ha})itat as in later 
observations the size was as small as 126^X140/^. The number 
of male colonies is nearly the same as the asexual colonies. Only 
in some abnormal cases the number was as high as 40. The 
development of the antheridium takes place while still within the 
mother colony. It is similar to that in other forms of Volvox. 
A single-celled antheridial initial is about 15>u, the two-celled 17/u, 
four-celled 19/U and the matured antheridium measures about 35,a. 
The antheridium is a platelet and not globoid. The whole 
male colony seems to be occupied by antheridia, their number 
being more than 75 or near about 100 (Plate III, fig. 6). 

The female colonies. They are similarly developed. The 
size of the colonies is much larger measuring 504/u x 455/u. I^ater 
on the size was as small as 245/uX210/u. The number of female 
colonies was generally 8 to 12 but in some abnormal cases it was as 
large as 60 in one mother colony. Each female colony has 30 to 
35 oogonia (Plate I. fig. 1). The oogonia are developed from 
the original vegetative cells and the size of the ripe oogonial 
cell is 35/u. 

The oospores. Their number is about 35 in each colony. 
The oospore (Plate IV, fig. 9) varies between 42/u and 45/u. The 
outer wall is wavy in outline. It can neither be called smooth 
nor spiny. 

This alga was first described by Carter from Bombay in 1859 
as V. globator. Later on Stein revised it and has named it 
V. carteri. Iyengar has reported it from Mylapore (Madras) (9). 
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Plate I. I— PhofofJ-raph of Volvox carter! showing large asexual 

and small female colonies. x80 


Plate II. 3 -Photograph of Volvox prolificus sho\%inti asexual and sexiii 

colonies. A male colony with antheridia is seen in the centre. xSO 




Plate HI lift- 5 — Pliotoftraph of a male colony of Volvox prollficus shouing different 
stages of developing antheridla. x250 



Plate 111 fig. (i — Photograph shouing a male colony of Volvox carter! containing 
many unthcridia. x250 



Plate III fig. 7 — Photograph showing the vegetative cells In the matrix of Volvox 
poonacnsis, xl.OOO 


Plate IV, fig. 8-Photograph of ripe oospore 

of Volvox poonaensls, xl.OOO 



Plate IV. fig. 10— Photograph of ripe oospore 
of Volvox proliflcus. xl.OOO 


Plate IVi ftg. 9 — Photograph of ripe oospore 
of Volvox carter!. xl.OOO 



Plate IV flg. 11— Photograph of ripe oospore 
of Volvox dlssipatrix. x960 



Plate IV. flg. 12 -Photograph of Volvox dlssipatrix sexual colony with oogonia and 
an antheridium, xl20 


Plttto V 13 -Photograph of Volvox dissipatrix with sexual and asexual 

colonics. xl6 
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A NOTE ON SOME ABNORMALITIES IN PLANTS 
COLLECTED IN BOMBAY 

( With 6 Text and 5 Plate figures ) 

BY 

R. K. Cooper, M.Sc. 

AND 

Ella GonzalvEkS, B. A., M.Sc. 

Botany Department, Boyal Institute of Science, Bombay. 

Any deviation from the normal is always re^jjarded with 
interest. In plants particularly^ abnormalities have been of great 
use as they have shed light on some important problems. For 
example, the foliar nature of the stamen was recognised when the 
primordia of stamens were found to l)e transformed into petals in 
so-called double flowers. Abnormalities are of great value not 
only for solving mori)hological problems, Imt according to Goebel 
we can obtain through the study of malformations a deeper insight 
into the homology of organs and especially of the roj^roductive 
organs in the higher plants. 

The abnormalities described in this paper came our way in the 
course of collecting material for work in our laboratories at 
the Royal Institute of Science. Some of them are peculiarly 
interesting and these, to our knowledge, have not been reported on 
in India before. We have therefore described them without 
entering into a discussion of their causes. 

(1) PROLIFERATION IN THE CAPITULA OP CALENDULA 
OFFICINALIS. N. 0. Compositae 

The material ( Text-fig. 1, Plate figs. 1, and 2 ) was collected 
from two flower beds in the Bhandarwada Reservoir Gardens at 
Mazagaon in the month of September 193,3. The plants were 
grown from seeds ordered from England. They seemed quite 
healthy, most of them giving rise to normal inflorescences, with 
the exception of about ten or twelve plants in each bed which 
showed proliferation in the capitula, somewhat of the nature 
of that observed by Sinha^ in Tagetes. As seen from the figures, 

1 Sinha B. N. On a Peculiar Abnormality of Capitula in Tagetes erecta. 

The Jour, of the Ind. Bot. Soc. Oct. 1930, 
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(Text fig. 1 and Plates 1 and 2) tlie receptacle of the primary 
capitiilum gave rise to secondary capitnla varying from ten to 
fifteen in number. These secondary capitnla arose from the 



Text fig. 1— Proliferation of the capitula in Calendula officinalis. 
l...main oapitulum. 2 .,. secondary capitula from the axils of involuoral bracts. 

3 secondary capitula forming a mass over the main oapitulum. 

axils of the involucral bracts. Their peduncles varied from 1 inch 
to .3 inches in length. They appeared first. A little later from all 
over the primary cai)itulum, there arose a number of secondary 
capitnla whose peduncles did not exceed | inch in length — in fact 
some of them were only } inch in length. These also arose from 
the axils of bracts which were quite normal in appearance. They 
formed a closely-to]iped mass over the disc florets. Though the 
secondary capitula were carefully examined, no tertiary capitula 
were found, neither were there any petaloid or pinnatifid bracts as 
observed by Sinha in Tagetes. 

Willis^ has described the same abnormality in Calendula 
officinalis which he calls a ‘ hen-and-chickens ' variety. But he 

1 Willis J. G, A Manual and Dictionary of the Flowering plants and 
Ferns. Cambridge Univ. Press 1914. 


3 
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makes no mention of secondary capitnla arising from all over the 
primary capitulum, but only from the axils of the involncral 
bracts. Secondly according to Willis, the ray florets are female 
and the disc florets male, of both ])rmjary and secondary capitiila. 
In this case, some of the 7‘ay florets were female and the others 
neuter, but the disc florets in both the primary and secondary 
capitula were hermaphrodite and quite like the normal disc 
florets. Nicholson^ has also described a hen-and-chickens variety 
of Calendula oflicinalis which he names vai*. ]>rolifera and he has also 
observed the same variety in the common daisy ; but he too only 
depicts in his diagram the secondary capitula arising from the 
axils of the involncral bracts. 

(2) SECONDARY FLOWERS ON THE COROLLA OF PETUNIA 
viOLACEA. N. O. Solonacecr 

The specimens ( Text figs. 2 & ^1, Plate 1 fig. .‘1) were obtained 
from among a number of plants growing in a basket at the 
Bhandarwada Keservoir Gardens in Pel)ruary 19i54. The plants 



Text fig. 2 — Rudimentary flowers 
on the corolla of Petunia violacea. 
1... corolla. 2... rudimentary flower. 


Text fig. 3— Rudimentary flowers on the 
margin of the corolla of Petunia 
violacea in large numbers. 


developed flowers with the normal infundibuliform corolla, 5 
stamens and the superior bicarpellary pistil. Some flowers, 
however, showed a peculiarity with regard to their corollas. From 


I Nicholson George, Illustrated Dictionary of Gardening, London, 
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the ribs of the corolla at the back, there arose about <S to 10 small 
flowers about li cins. in length and | and icin. in diameter at the 
mouth of their corolla tubes. Within these smaller flowers bmiie 
on the main corolla, there were 5 rudimentary stamens represented 
by thin filaments only. There was no trace of a pistil. In one 
case there were a few secondary flowers borne at the l)ack of the 
main flower while on the margin of its coi^olla, there were over 20 
to 30 secondary flowers forming a dense cluster. Though in 
cultivated foi*ms one comes across corollas exhibiting various types 
of frills, lobes etc., such deviations are rare and no secondary 
flowers as found in this specimen have been observed. 


(3) Terminal phyllody and proltferatton of the flowers 
OF SESAMUM INDICUM. N. O. Pedalinae 


The plant was found in the month of November 1934 growing 



Text fig. 4— Phyllody and Proliferation of 
the flowers of Sesamum indicum. 

1... flower turned leaf -like. 2... leaf -like 

shoot arising in place of the gynaecium. 


on a rubbish heap on a 
newly reclaimed plot of 
kiTid at Colaba. It had its 
normal height of about 2 
feet. In the lower region, 
it bore flowers, one in the 
axil of each leaf ; but towards 
the top the branches were 
rath(‘r overcrowded and the 
flowers that appeared in the 
axils of the leaves here, 
showed not only phyllody 
but proliferation at the same 
time (Text fig. 4, Plate 1 
figs. 4 and 5). These 
abnormal flowers were also 
distinguished by the absence 
of the gynaecium. The 
floral formula of the normal 
and abnormal flowers are 
given below. 


Normal : K5, 0(5), A4, G(2) 

Abnormal : KS, 0(5), A4, Go. 

The calyx of the abnormal flowers consisted of five free sepals, 
each elliptical in outline, with acute apex and i inch in length. 
The corolla of five petals was gamopetalous and more or less cup- 
shaped and digitaliforin as in the normal flowers ; but instead of 
being of the usual pinkish- white colour they were yellowish-green. 
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The androeciuin consisted of 4 free stamens while the gynaecium 
was totall^^ absent. In its place, there arose a leaf-like shoot. 

(4) FASCIATTON OP THE PEDUNCLES OF GAILLARDIA PULCHELLA. 
N, 0. Gompo sitae 

The material was collected from the Institute Gardens in 
August ID, ‘14. The specimens showed fasciation of the peduncles 
of the capitula. Two or three peduncles were usually united and 
at the apex of the united pedxincles two or three free capitula were 
usually borne (Text-fig 4). In a few cases however, the 



Text fig. ,5—Gaillardia pulchella showing 
union of three peduncles but with 
three free capitula at the end. 


Text fig. 6 — Fasciation of the 
peduncles and receptacles of 
Gaillardia pulchcla. 

1.. .fasoiated peduncles. 

2.. united receptacles. 


union of the receptacles of two capitula was also observed, so that 
it appeared as if the two capitula were joined together back 
to back. (Text-fig. 5). Both the disc and the ray florets were 
quite normal. 




FliS 4-t“i '” '“'■^* numbers. ' flowers on the margin 

A^’fl^-ru dmrul^rX?n7“,"h,;"‘flf"^ -dicum. 

phofojjraphs. ®"'^*'** became leaf-like in 

5— A few flowers nf 

‘-elr centres arise ieai.reTbo"„rT ^r.^H “ef^; 




ON THE CHROMOSOME NUMBERS IN SOME CULTIVATED 
AND WILD CUCURBITS OF GUJARAT 

BY 

R. N. SUTARTA 

if. R, Science Institute, Oujarat College, Ahmedabad. 

INTRODUCTION 

The family Cucnrbitaceae includes a very wide range of forms 
scattered throughout the whole of India. Tliere are numerous 
cultivated plants as well as a large number of wild forms and their 
adequate treatment for purposes of classification forms a serious and 
difficult problem. 

Working on the American Cucurbits, Whitaker (’JJ) reports 
that the striking variability of the external morphological charac- 
ters of a number of genera and species of this family is not 
apparently correlated with differences in chromosome numbers. 
Assuming that the study of the chromosome numbers in some 
common Indian Cucurbits may afford some help in dealing with 
the phylogeny, distrilnition and affinities of the different species of 
this very interesting and economically important family, I have 
been investigating a number of plants during the past several 
months and a brief account of the results so far obtained regarding 
the chromosome numbers in the family is given in table 1. A 
complete and ui)-to-date list of the number of chromosomes in the 
(hicurbitaceae is given in table 11 as rex)oi*ted by McKay (’30, ’31), 
Whitaker (’30, ’33), Gaiser (’33) and Tischler (’31). 


TABLE I 


Species 

Trichosanthes cucumerina, L 


Chromosome 

numbers 

11 

Trichosanthes Anguina, L... 


11 

Trichosanthes Palmata, L . . . 


11 

Momordica Charantia, L ... 


11 

Momordica dioica, Roxb. ... 


14 

Luffia acutangula, Roxb. ... 


11 

Luffa acutangula var. amara, Roxb.... 


11 

Luff a echinata, Roxb. 


11 

Benincasa cerifem, Roxb. ... 


12 

Coccinin indica, Wight and Am. ... 


12 
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TABLE II 


Reported Chromosome Numbers in the Cucurbitaceae. 


Species 

N 

2N 

Rei)orted by 

Benincasa cerifera 

... 

40 

J. W. McKay 

»> »» ••• ••• 

12 

... 

Whitaker, Sutaria 

„ hispida 

• •• 

24 

J. W. McKay 

Bryonia alba 

10 

• • • 

Von Boenicke, 
Meurman 

yy dioica ••• ••• 

10 

• •• 

Strasl )urger, Meurmany 
Lindsay 

Bryonopsis laciniosa ... 

... 

24 

J. W. McKay 

Citrulhis vulgaris 

11 

... 

J. W. McKay, 
Kozhukhow 

„ „ var. klecklcy ... 

11 

22 

Passmore 

„ „ „ Radio 

11 

22 

Whitaker 

„ „ „ Tom Watson 

11 

99 

»♦ 

„ Colocynthis ... 

11 

• •• 


Coccinia hirtelia 

12 

24 

McKay 

„ indica 

12 

... 

R. N. Sutaria 

Cucumis Angnria 

... 

24 

Kozhukhow 

„ angnria var. West India... 

11 

22 

Whitaker 

Gherkin 

„ dipsaceus 


24 

Kozhukhow, McKay 

„ erinaceus (?)... 


24 

»» 

„ flexnosus (?)... 

• • • 

24 


„ grossnlaria ... 

# • • 

24 


„ lyratus Ziin ... 

• • • 

24 


„ inelo 

12 

• •• 

J. \V. McKay 

„ „ Var. Chinensis ... 


24 

Kozhukhow 

„ „ „ flexuosns ... 

• •• 

24 


„ „ „ I^ake Champ- 

12 

24 

Whitaker 

lain 

„ „ Var. Golden Beauty 

12 


»» 

yy yy RCPSian ... 

12 

• •• 

y» 

yy y, y, luicrocarpous 

... 

24 

Kozhukhow 

yy y, „ ROCk EOlXl... 

... 

24 

Passmore 

Cantaloupe 

„ ,» „ vulgaris 

... 

24 

Kozhukhow 

agrestis 

y, y, Var. vulgaris cnltus 


24 

♦* 

Pang 

„ metuliferus ... 

12 

24 

„ McKay. 

„ myriocarpus.. 

12 

24 

„ Whitaker. 

„ odoratissimus (?) 

... 

24 

9f 

„ prophetarfum 

... 

24 

»> 

„ sativus 

7 

14 

„ McKay, Heimlich 
Passmore 

,y „ var. Everbearing... 

7 

... 

Whitaker 

„ „ „ Henderson ... 

7 

... 

•y 
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Species 

N 

2N 

Reported by 

CucTimis sativns var. Short Green 

7 

14 

99 


Gherkin 





„ „ usamtaronsis... 

... 

14 

Kozhukhow 

ft 

„ „ White Spine 

... 

14 

Passmore 


Cucumber 




Cucnrbita digitata 

... 

40 

McKay 

yy 

ficiiolia 


40. 

99 

f 9 

foetidissima 

• •• 

40 

99 

99 

maxima (Hubbard 

20 

40 

Casteiter 


Scpmsh) 




99 

„ var Mammoth chili 

... 

40 

Whitaker 

99 

„ „ W a r t e d 

20 

• ft • 

Passmore 


(Hubbard Squash) 




99 

99 

24 

• •• 

Kozhukhow 

99 

99 

... 

24 

Rail 

1» 

mclanosperma 

20 

... 

Whitaker 

9» 

moschata var. Large 

24 

48 

Castetter 


Cheese 




99 

moschata calhoun 

24 

48 

Whitaker 

99 

a ... .*• 

24 

... 

Kozhukhow 

99 

palmata ... ... 

20 

40 

McKay 

99 

pe])o var. Eng. Vege- 

20 

• • • 

Passmore 


table marrow 




99 

l)epo var .lessey White 

20 

• •• 

99 


Bush Sfiuash ... 




99 

„ White Luxtiarj^ 

20 

40 

Whitaker 

99 

„ var. ])omit’ormis 

20 

• •• 

Kozhukhow 

99 

„ „ citrullina... 

21 

• •• 

99 

99 

„ „ Orange 

20 

• ft • 

Whitaker 


gourd ... 




99 

„ var. Orange 

20 

• •• 

99 


gourd Long 
Island Bush 




Cyclantliera explodeiis 

16 

• •• 

McKay 

99 

pedata ... ... 

16 

32 

„ Whitaker 

Ecballhim elaterhim ... 

12 

24 

99 99 

Echinocystis (MicrainpoliB) fabacia 

16 

32 

99 

99 

„ lobata 

16 


Kirkwood 

Grymnoi)Otalmn leucosticnm 

... 

22 

McKay 

Ibervillea lindeimeri ... 

... 

90 

99 

99 

sp. 


24 

99 

Lagenaria vulgaris 

11 

22 

„ Whitaker 

99 

... ... 

17 

... 

Morinaga & others 

Liiffa acutangula 

13 

26 

McKay, Sutaria 

99 

„ var. amara 

13 

• ft • 

Sutaria 

„ aegyptiaca 

13 

ft ftft 

Asana & Sutaria, 





Morinagaand others. 

„ cylindrica 

11 

22 

Passmore 


99 9*9 999 

13 

26 

Whitaker 
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Species 


N 

2N 

Reported by 

Luflfa echinata 


13 

... 

Sutaria 

„ gigantia 


13 

20 

McKay 

„ marylandica 


13 

26 


Melothria abyssinica ... 


12 

... 

Whitaker 

„ ininctata 


12 

24 

„ , McKay 

Memordica Balsamina 


11 

22 

»» > »» 

„ Charantia ... 


11 

09 

/W/W 

„ , „ Sutaria 

„ dioica 


14 

• •• 

Sutaria 

Sicyos angulatus 


12 

,‘>4 

McKay 

Trichosanthes auguina 


11 

22 

„ , Sutaria 

„ cucumorina 


11 

... 

Sutaria 

„ dioica ... 


11 

22 

M. C. Das 

„ Japonica 


11 

• • • 

Y. Sinoto, Suginoto 

„ I)almata 


11 

... 

Sutaria 


MATERIAL AND METHODS 

The material used in connection Avith this investigation consist- 
ed of seeds of cultivated varieties obtained from commercial firms. 
The floAver buds of Avild jdants Avere collectod from the hedges and 
fields from the vicinity of the Gujarat College, Ahmedabad. 

Several fixatives, containing osmic acid, Avere used, but it was 
found that by far the best results Avere obtained by fixing in 
Kari)echenko’s solution as given by McKay ( ’31 ), 

Solution A 


Water G5 c. c. 

Glacial acetic acid 10 c. c. 

Chromic acid 1 gram. 


Solution B 


Water 35 c. c. 

Commercial formalin ... 40 c. c. 

Equal quantities of solution A and B are mixed immediately 
before xdacing the material in the killing tluid. Young flower buds 
on removing the perianth completely, Avere fixed for 24 hours in 
the above solution, after first having been i)laced for a few seconds 
in Carnoy’s fluid. As the buds sink very rapidly the exhaust 
pump was not used. 

After fixation the material was generally dehydrated with 
alcohol, cleared with xylol and embedded in paraffin. Sections 
were cut 9 micra in thickness and stained in Heidenhain’s iron- 
haematoxylin. 
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OBSERVATIONS 

The chromosomes of the different species of the Ciicnrbitaccae 
here investigated do not differ considerably in outline and size ; but 
are similar to one another in appearance. The figures were mostly 
drawn from the polar views of the equatorial plates of the chromo- 
somes at the heterotypic metaphase, where they are genemlly well 
spaced and lie in a single plane. No attempt has been made to 
describe the details of microsporogenesis in the various species as it 
has already been done by Asana and Sutaria (’32) in Lufita 
aegyptiaca. The writer simply seeks to record the number of 
chromosomes found in some of the common Cucurbits of Gujarat. 

TRTCHOSANTHES 

In all the species of the genus Trichosanthes studied in this 
investigation, the haploid chromosome number is 11. The chromo- 
somes of Trichosanthes cucumerina, L. (Fig. 1), T. anguina, L. 
(Fig. 2), and T. palmata, Roxb. (Fig. 3) are almost ovoid or 
slightly angular in outline and more or less morphologically similar. 
These counts confirm the determination of T. Japonica, Regel. by 
Y. Sinoto (’29) and for T. anguina 2n = 22 by McKay (’31) and 
Whitaker ( ’33 ). Chromosome sizes differ somewhat from one 
species to another, but since variation in size is also found among 
the chromosomes in a single cell, no particular inference can be 
drawn from these observations. All the plants are monmcious. 
T. cucumerina is wild and commonly grows in hedges in the rains, 
while T anguina and T. i3almata are cultivated as vegetables. In all 
the species there is no unequal pair of chromosomes as described 
by Y. Sinota ( ’29 ) in T. Japonica, which is a dicecious plant. 

MOMORDICA 

The haploid number of chromosomes in Momordica Charantia, 
L (Figs. 4 and 5) is 11. Both Whitaker (’33) and McKay (’31) 
report 11 and 22 as the haploid number of chromosomes respectively 
in M. Chaiantia. The individual chromosomes are more or less 
angular in shape and show a slight variation in size. 

The haploid number of chromosomes in M. dioica is 14. Fig G 
represents the polar view of the heterotypic metaphase of the 
pollen-mother-cell, where fourteen rounded gemini of slightly 
differing sizes can be distinctly counted. The plant is dimcious. 
It is often cultivated as one of the vegetables in Gujarat, but is also 
found growing wild in hedges from its perennial tuberous roots 
during rains. 

It needs to be emphasised that the number of the haploid 
chromosomes in the species differs from those of M. Charantia and 

4 
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M. Balsamina, where they are only 11 as reported by McKay ( ’31 ) 
and Whitaker ( ’33 ). How this increase in the chromosome nnmber 
has taken place is not known. It might be that this is a result of 
the fragmentation of some members of this chromosome complex 
as has been suggested for the Salicacea? by Blackburn and Ilarison 
(’24). Fig. 7 represents the polar view of the homocotypic meta- 
phase, where there are 14 chromosomes of different sizes. Late 
anaphases of the first meiotic division which are most suitable for 
determining the number of the chromosomes, seem to be of short 
duration, and these stages are scarcely found in this investigation. 

It is for the first time that the number of the chromosomes of 
this species has been reported and thus the genus Memordica affords 
yet another instance besides Oucumis and (hicurbita where' the 
number of chromosomes differs in different species of the 
same genus. 

Again it is a noteworthy feature that 14 as the haploid number 
of chromosomes has not yet been recorded in any plant l)elonging 
to the family Cucurbitaceae. 

LUFFA 

The genus Luffa is known as having 13 haploid and 20 diploid 
chromosomes ( McKay ’31, Whitaker ’30 and ’33, Asana and 
Sutaria ’32, Morinaga and others ’29). Working with one cultivated 
variety of Luffa acutangula, Roxb. (Fig. (S) and two wild bitter 
forms of Luffa acutangula var. amara, Roxb. (Fig. 9) and Luffa 
echinata, Roxb. (Fig. 10) the writer also finds the haploid cliromo- 
some number in these plants to be 13. A detailed account of the 
microsporogenesis in Luffa aegyptiaca. Mill has already been given 
by Asana and Sutaria (’32) and the chromosomes of the three above 
mentioned species of iilants are also more or less angular, and both 
at meta and anaphase stages they do not clump together but stand 
well apart. 

When one refers to the classification of this genus in the 
Hooker’s-Flora of British India, one finds that there is much con- 
fusion regarding the identification of the various species. I’he 
writer agrees with McKay ( ’31 ) in saying that further work should 
be done in imiiroving the nomenclature of this genus and in elimin- 
ating certain names or recognizing them as varities. 

BENINCASA 

The haploid number of chromosomes in Benincasa ccrifem, 
Savi. is 12 (Figs. 11 and 12). It agrees with the observation of 
Whitaker (’33), while McKay (’31) reports 2n= 40 as the chromo- 
some number of the same species, and 12 for B. hieipida. It is 
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probable that the species 13. hispida of McKay ( ’31 ) is really H. 
cerefera as freciiiently one and the same plant has been known by 
these two specific names. In that case B. cerifera of McKay (’3lX 
containing 2n = 4() may be an entirely different species. 

This plant is commonly known as the White Pumpkin or 
White Gourd-Melon and is largely cultivated in Gujarat for making 
a native sweet-meat in the cold season. The individual chromo- 
somes are mostly angular and are the largest 1 have seen in the 
family Gucurbitaceae. 


COCCINTA 

The haploid number of chromosomes in Coccinia indica, Wight 
and Am. is 12, which agrees with 2n=24 chromosomes in C.hirtella 
as recorded by McKay (’31). The chromosomes (Figs. 13 and 14) 
are mostly ovoid and of fairly good size. The plant is extensively 
cultivated as a vegetable in Gujai*at, though it also grows wild as a 
perennial bitter variety in the hedges throughout the year. 

SUMMARY 

1. The chromosome numbers of 10 Indian species of Cucurbi- 
taceae have been determined from the pollen-mother-cell material, 

2. The haploid chromosome number in Momordica Charantia 
is 11, Imt it is 11 in M. dioica. 

3. The range of the hai)loid chromosome numbers hitherto 
reported for the whole family by various investigators is 7, 10, 11. 
12, IG, 20, 24. To these numbers 14 is added as a new haploid 
number as seen in M. dioica. 

4. A revision of the classification of the genus Luffa is 
suggested. 

5. The ha])loid number of chromosome in Benincasa cerifera 
is 12 and not 20 as given by McKay. 

G. Table 11 summarizes the reported chromosome numbers in 
the family Gucurbitaceae. 
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were drawn under a 2 mm. immersion Zei.s.s apochromatic lens (N. A. 1.40) with Zeiss compen- 
sating ocular 20X. Figures reproduced without reduction. 

Fig. 1 Heterotypic metaphase with 11 haploid chromosomes of Tricosanthes cucumerina. 
Fig. 2 Heterotypic metaphase with 1 1 haploid chromosomes of Tricosanthes anguina. 

Fig. 3 Heterotypic metaphase with 11 haploid chromosomes of Tricosanthes palmata. 

Figs. 4 and 5 Heterotypic metaphase and anaphase with 11 haploid chromosomes of 

Momordica charantia. 

Kigs, 6 and 7 Heterotypic and homoetypic metaphase with 14 haploid chromosomes of 
Momordica dioica. 

Fig. 8 Heterotypic metaphase with 1 3 haploid chromosomes of Luffa acutangula. 

Fig. 9 Heterotypic metaphase with 13 haploid chromosomes of Luffa acutangula var. aniara. 
Fig. It) Heterotypic metaphase with 13 haploid chromosomes of Luffa echinata. 

Figs, 11 and 12 Heterotypic metaphase and anaphase with 12 haploid chromosomes of 
llenincasa cerifera. 

Figs. 13 and 14 Heterotypic metaphase and anaphase with 12 haploid chromosomes of 
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I. INTRODUCTION 

Observations on the water-bug Sphaerodema rustimm of 
Bombay ponds kept in a small laboratory aquarium led to a study 
of its respiratory system which was found to possess a number of 
interesting adaptations for aciuatic life. The results of this study 
are given in a separate paper (29). It was found during the course 
of the investigation that except for a single paper on the life-history 
of this insect by Hoffmann (12) there was absolutely no work done 
on it. A detailed morphological study was therefore undertaken. 
A part of this study, on the wing co-aptations, has already been 
published (28). 

Technique 

For making chitin preparations, parts of the insect, such as the 
genitalia etc., were kept in a 10 per cent, solution of KOH for over 
twenty-four hours, washed, stained in Picro-Indigo-Carmine, 
dehydrated, cleared in Clove Oil, and mounted in Balsam. Other 
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stains were also used but Picro-Iiidigo-Carmino was found to be the 
most satisfactory. Phis stains the specimens beautiful blue and 
green, and gives them a stereoscopic a])i)earance. For general 
histological study materials weie fixed in either Carl’s Aceto-Formol 
or Bonin’s Fluid. The former gave l)etter results. Sections were 
cut 10 microns thick and generally stained in Fhrlich’s Haema- 
toxylin, which g^avo complete satisfaction. Other stains, such as 
Delafield’s Haematoxylin, Mallory’s Triple, Boiax Carmine, were 
also occasionally used. 

IT. HABITS AND LIFE-IIISTOUY 

Sphaerodema riisiicum PI. I, Fig. I is found to inhabit 
shallow regions of fresh or slightly brackish water ponds which 
abound in vegetation. There are many such ponds m the subiu’bs 
of Bombay, and specimens were therefore available in large 

num])ers. These ponds [)ossess a vegetation of water-liyacinths 

lernna, and other water weeds. Sjdiaerodoma is usually found 
clinging to the submerged parts of the water i)lants or to the mud 
at the bottom of the j^ond. To collect siiecimens, the mud from 
the bottom has to be dredged out and carefully searched. 

It is somewhat difficult to spot them in the nnul as they 

feign death. 

The insect population of the pond from which specimens of 
Sphaerodema were collected for this study, consists of two si)ecies 
of Laccut replies — L. eJofigatiis and L, grisea, species of Ranatra, 
Plea, Noionecta, Micro velia, and of aipiatic beetles Hydroply/us 
and Dytiscvs, Besides these, dragon-fly larvae and pu])a‘ are also 
found. Belostonia indica is also suspected to live in this pond as a 
specimen was collected from the neighbourhood. 

The different carnivorous species of fresh water fish usually 
found in these ])onds, the water-scorpion Laccotrephes elongains, 
and the larger beetles are to be looked upon as the natural enemies 
of Sphaerodema, since in the laboratory a(piarium these predators 
were found to readily feed uj)on it. Sjdiaerodema also shows 
cannibalism to some extent. The ectoparasitic ]:)upa of Hydrachna 
(Arachnida) has been found to infest Sphierodema. 

In the laboratory, Spha3rodema was observed to feed readily 
Tipon various small animals, such as — larvae and pupae of moS(iuitoes 
and dragon flies, maggots of flies, small aquatic snails, small tadpoles 
of frog, small fresh water fish, etc. It could also be fed on jueces 
of liver and flesh. The bug catches hold of the })rey with its 
raptorial fore-legs, balances itself with the others on some support 
in the water, and pierces the victim with its stylets. The victim 
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struggles for a moment, and then lines still and in a few moments 
it is sucked dry. 

As in some species of Belostoma the males of Sphaerodmna 
ruslicum c*arry the egg rafts on their l)acks until they are hatched. 
That the eggs rociuiro to be aemted on the surface of the water has 
l)een found by the fact that eggs accidentally detached from the 
backs of the insects and left submerged in the water fail to hatch. 
Detaclied egg rafts if jdaced half submei*ged in a tlat dish hatch out 
in due course. The eggs placed out of water do not hatch but dry 
up. The method of cari-ying the eggs on the back of the insect is 
therefore a suital)le means of keeping them moist in water at the 
same time aerating them when the insect goes to the surface to 
breathe. 

Kgg laying takes place at night and therefore it was not 
possible to observe' it. At times a few newly laid eggs were found 
on the l)ack oi' the male one morning, aiid the next morning more 
eggs were found added to them. That shows that sometimes it 
takes more tlian a day to comjdete a raft. Hoffmann (12) also has 
noted this fact. He states : “The eggs in a given batch arc not 
always laid during a single dei)osition i>eriod, for sometimes a few 
eggs have been o])served early in the evening and ])y morning many 
more would be ju'esent. This is also shown ])y the fact that 
hatching of a given batch often exlen<ls over two days.” Hatching 
takes t)lace on the nintli day after tlie eggs are laid. Tlie young 
nymphs which emerge are ])ale yedlow and transparent but in 
a few lioui’S they become brown in colour. Mortality is very 
great amoTig tlie young nymidis, and only a small ))roportion 
survives. Kggs are laid throughout the year, but ju’olific l)reeding 
takes i)lace during aiul immediately after the lirst shower of the 
monsoon ( July to October) Avhen a large number of nymphs of 
different stages could bo collected. The nym])h undergoes five 
moults before it becomes adult. According to Hoffmann the 
average time taken between each instar is 7.2, o, 5.2, 7.7, and 13.5 
days respectively, d'he measurements of the nymphs of different 
stages are ai)proximately as follows : 

Instar I II III lY V 

Size (1x1.) 4X2 5-5X3-5 7-r.x4-5 10x5-5 13x8 

mm. mm. mm. mm. mm. 

(These are slightly larger than those given by Hoffmann.) 

The adult varies in size from 15 X 8^ mm. to 19 X 11 mm. In 
moulting the nymphal skin splits along the mid-dorsal groove 
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which extends from the head to the second aixlominal segment. 
In the head this groove bifurcates into the epicmnial sutures and 
the cuticle of the head splits o])en accordingly in moulting. The 
newly iiioulted specimens are all pale yellow in colour and very 
soft and somewhat transparent, but a short exposure makes them 
dark brown as the chitin hardens and darkens. 

It has been said above that Sidiacrodema feigns death when 
fished out of the water. This is chamct eristic also of other allied 
insects. In feigning death the insect extends the front legs 
forward close to the head, and the other two ])airs stmight 
backwards and close togetlier, and then becomes rigid. The insect 
remains stilf in this position for a time, but resumes activity if 
placed back in water. When dead, however, S])haerodema docs 
not show this posture, but has all the legs invariably stretched 
outwards. 

Laccoirophes and Ranatra behave in a similar manner, and 
Hamilton (11) has noted this in Nepa cwerea, A monograph on 
the subject was published by Severin and Severin in 1911 (32) 
from their study of this instinct in Belostoma and Nvpa* Itiley 
(30) has given a detailed account of this instinct in the water stridor 
Gerris. Another noteworthy feature exhibited by Sphaerodema, 
also discussed by Kiley for (Jet^ris^ is that of clinging to one 
another. Thus supported, the insects float in the water in large 
groui)S. 

Sphaerodema rusticum shows two forms of adults — the 
normal winged and the degenerate winged. 13ie normal winged 
si)ecimens were collected in greater numbers from Octo])er 1032 to 
January 1933, while during tlie rest of that year the degenerate 
winged from predominated in all the collections. The next year 
only in one single collection made in Octobei' 19153 the full winged 
form appeared again in great numbers. The significance of 
this occasional xB'cdominance of the full winged form is not 
known. 


III. THE HEAD 

The head (Text Fig. 1.) is more or less triangular in shape, and 
dorsoventrally flattened. The' two large triangular compound eyes 
are situated dorso-laterally on the head, their outer margins 
curving a little down to the ventral side. The anterior portions of 
the head curves down slightly and is prolonged into the rostrum. 
The small antennae are concealed in foveae on the ventral side of 
the head. 
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Dorsal ly tlio head is differentiatoil into its component scleritos 
by some indistinct sutures. Much dillerence of oj>inion exists as 
regards the homologies of the head sclcrites in tlio lUiynchota as 
the sclcrites are more or less com])letely fused and their sutures 
obliterated and it is ditticult to identify the various parts -with any 
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Text* Fig. l—Tlie Head. ( xll) A, dorsal ; B, ventral ; C, lateral. 


definiteness. Hamilton (11) in her paj)er on N’rpa discusses at 
length the opinions of dilfcTont investigators on this point and it is 
thei'ofore not necessary to go into the details ol’ the controversy 
again here. The sch'rites liave lieen named here according to the 
more generally accejded vicAv on this type of iTisect. 

The EPUdiANiUM. At the ])ase of the head is a wide Y-shaped 
epicranial suture which divides the epicranium from the frons. 
The stem of the Y is \ory short and forms the median suture which 
divides the epicranium into right and left halves. Tho two arms of 
the Y, the lateral sutures, diverge towards the eyes and curve 
forwai'ds. 

TJirc Erons. In front of the lateral ej)icranial sutures lies the 
frons which is a sederite very diflicult to homologise in hemii^tcrous 
insects. It is a large sclerite not clearly separated from the other 
anterior sclerites. It was i>reviously described as “cly])eus” (Muir 
and Kershaw, 20) but later Muir (11)) recognized it as the frons, and 
this view has been generally acce])ted now. 

The Clypeus. Two jn’orninent parallel longitudinal slits with 
mem])ranous connectives divide the anterior part of the head in 
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front of the frons into three lonf^itudinal regions. The narrow 
median sclerite is the clypeus which is i)rodnced anteriorly to meet 
the labrnm. There is no suture dividing the clypeus from the frons. 

The Lora and the Maxillary Sclerites. The two 
lateral sclerites formed by the above mentioned parallel longitudinal 
slits are each divided by a curved suture running from each parallel 
slit to the anterior margin of the eye. The jiosterior of these 
sclerites are the lora on the sides of the clypeus. In Nepa frontal 
sutures divide these sclerites from the frons but in Sphaerodema 
these sutures are al)sent. The anterior lateral sclerites are the 
maxillary sclerites which curve downwards and meet the floor of 
the head. Between these iwojects the rostrum. 

The Gula and the Gena. Behind the ventral portions of 
the maxillary sclerites is a large sclerite, the gula. Its anterior 
narrow margin forms the floor of the opening through which the 
rostrum is projected. The sides of this o]jening arc formed by the 
maxillary sclerites as mentioned above, and the roof by the labrum. 
The gula is broad and bulges out posteriorly. No distinct sutures 
separate it from the maxillary sclerites. Between the gula and the 
ventral, anterior margin of the eye on each side is a narrow 
sclerite the gena. 

The Cervicum. Attached behind to the head is a short 
ringed sclerite of the neck, the posterior convex margin of which 
fits into the anterior median concave margin of the prothorax. 
From the dorsal side of the cervical sclerite ]iroject two thin 
apodemes inside the prothorax and to these the maxillary muscles 
are attached. 

The Antennae. The antennae are very small and incon- 
spicuous. They are 4-jointed. The second and third segments are 
prolonged laterally into outgrowths giving the antennae a bmnched 
appearance (PI. II. Fig. 2). Except the basal segment the rest of 
the segments including the outgrowths bear sensory setae. 
The antennae are inserted on the ventral side of the head on the 
gena and remain in side-pockets, the fovcae, below the eyes (Text 
Fig. I B). They are shorter than the head and point backwards 
when at rest. In this state the lateral outgrowths of the middle 
segments are completely hidden, only the main stems of the 
antennae ])eing visible. The antennae of both the sexes are similar. 

The Mouthparts. The rostrum (Text Fig. 1) is situated as usual 
on the ventral anterior end of the head and points backwards. The 
labrum can be seen leading into tlio dorsal groove of the labium, 
the basal half only being visible. For nearly three-fourths of its 
length from the apex it is faintly annulated. The labium is a 
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little longer than the lalnnnn and considerahly thicker. It is 
3-jointe(l. The ])roximal joint is narrow at the base and broadens 
anteriorly. About the middle of its length the sides curve upwards 
to form the groove into which the labrum and the stylets enter. 
This groove is continued to the tip of the labium. The middle 
segment is the longest and bears at its distal end a pair of small 
pincer-like processes which in’oject over the last segment on the 
dorsal side. Tliese are regarded as the modified labial palps. The 
apical segment is the shortest and is movable. Both this segment 
and the labial palx)S bear fine sensory hairs at their tips. 

LRblUM 



labrum 



Text Fig. 2-~-T. S. of mouth parts. A, entire rostrum x 200 ; 
B, labrum and stylets x 470. 
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The maxillary and inandilnilar stylets arc built on the same 
plan as in other aqnaitc bngs. They are hidden in the labial groove 
and the insect is seen to thrust out the maxillae occasionally at the 
tip of the rostrum, in the manner of a snake shooting out its tongue. 
The mandil)ular stylets are shorter than the maxillary pair, the 
basal attachment of the latter being far behind that of the former 
(Text. Figs. 3 and 4), but at the apex ot the rostrum all the stylets 
meet in a point. Penetiatiori is first accomj)lished by the mandibles 
which protrude out of the rostrum a little and take a grip of the 
tissue by means of the backwardly i)rojccting teeth at their tips. 
The maxillae then follow and prol^e deei)er into the prey than 



Text Fig. 3— Internal chitinous structure of the'Head. 
( Ventral view after removing the ventral scleritcs) 


the mandibles. The maxillary muscles are attached to a pair 
of apodemes projecting from the hind end of the head inside 
the x)rothorax. The mandibular muscle is attached to a small 
lever placed below the posterior end of the genal suture. 
The Mandibular stylets bear on the outer margins of their tips six 
or seven sharp ])ackwardly pointed teeth which as mentioned above 
help to take a firm hold of the prey. The inner sides of these 
stylets are grooved and when apposed form a tube into which tho 
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maxillary stylets lie. The maxillary stylets hear their apices a 
number of fine denticles. The two maxillary stylets arc interlocked 
and move as one. Their inner sides bear double ^>rooves forming 
two channels, the dorsal tor suction and the ventral for sali\a 
injection. When the insect is observed feediiig, the movement of 
the liquid in the suction canal can Ijc easily made out. The ejection 
cannal does not lie exactly l)elow the suction canal but is placed 
slightly to the right as can l)e seen from transverse section 
(Text Fig. 2 A and ). This is because the lower groove of the 
right stylet is deeper than that of the left. 

The Internal Chitinous Structure of the Head. Aris- 
ing from the sides of the clypeus and jmqecting down into the 
head, is a boat-shaped chitinous structure which supports the 
pharynx (Text. Figs. 3 & 4. Te.j, Muir (111) in Cicada and Hamilton 


cuypcus 



Text Fig. 4 — Internal chitinous structure of the Head dissected out. 
(Lateral view). 


(11) in Nepa regarded this as the fused anterior arms of the 
tentorium. The msophagus which enters the head through the 
small opening between the brain and the sub-oesophageal ganglion 
ends in a chitinous structure, the pharynx, which runs dorsal to the 
tentorium. The pharynx is W-shaj)ed in transverse section ( PI. II 
Fig. 14 ) the median ridge of which bears a row of fine long hair. 
The pharyngeal muscles are attached to the clypeus above and the 
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pharj’Tix acts as a suction puni|:). Tho j)liaryiix and the oesopha^^us 
can be easily separated from tlie fused arms of the tentorium in 
Spliaerodema as was noted by Muir (llO in Cicada, Hamilton (11) 
states that in iVcpa the floor of the pharynx “ ai)pears to be con- 
nected with the fused anterior arms of the tentorium 

The base of the la])ium is connected with a semi-ebitinous 
rounded capsule which is produced posteriorly into two straji- 
sbaped arms upto the neck region. The dorsal wall of this ea})sule 
is notched and the stylets pass over this into the rostrum. This is 
regarded by Hamilton as the hypoidiarynx and the two arms as 
“hypopharyngeal wings'’, dilfering from Awati ( 1 ) who regarded 
the hypopliarynx as the body of the tentorium and the two arms as 
the posterior arms of the tentorium. Laterally the hypordiarynx is 
connected to the maxillary jdates. The “ hypoidiaryngeal wings” 
are grooved on the outer sides and the maxillary stylets run along 
these (Figs. 3 and 4). These arms therefore serve as guides to the 
maxillary stylets. 

Below the tentorium lies the salivary pump (Text. Figs. 3 and 
4) which is prolonged antcriorlj^ into the ejection canal of the 
maxillae. 


IV. THE THORAX 

In the entire animal the prothorax and tlie scutellum alone 
can be seen on the dorsal side, but when the wings are removed 
the sides of the metathorax are exposed to view, the middle portion 
of the latter being hidden under the scutellum. The liead and the 
thorax measure about half the total length of the insect. 

The Frothorax. The prothorax (FI. l.Fig. 1.) when taken 
with the triangular head forms another larger triangle. The anterior 
margin of the pronotum is slightly concave in the middle region 
and into this fits the cervical sclerite. The posterior margin is 
unbroken and is fringed with short fine hair. A prominent suture 
runs along the four sides of the pronotum leaving a narrow border 
on the anterior side and a broad l)order on the other three sides. A 
median longitudinal suture runs from the anterior to the i)OSterior 
suture. The lateral borders of the pronotum aj*e paler in colour 
than the rest of the surface, and match with the lighter coloured 
embolia of the hemelytm which follow them. The whole of the 
posterior border marked off by the suture overlaps the anterior })art 
of the mesonotum which is smoothy curved doAvn to facilitate tho 
movement of the prothorax on it. The hair on the x)osterior 
margin prevents water from entering the j)ro thorax. 
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In the nymphs tho marginal snturo of the pronotum is not so 
prominent and loaves only a narrow hordor all round. The median 
longittidinal suture seems to be in continuation with the median 
oi)icranial suture anteriorly, and is also continued backwards into 
the meso- atid meta-nota and the much reduced fii’ts two abdominal 
segments. In moulting the nympal skin sjdits along this 
longitudinal siiture from the head to the second abdominal segment 
The prosternum in both the nymi)h (Text Fig. D) and tlie 
adult, is smaller than the pronotum and is divided into a median 
sternal sclerite with a median longitudinal ridge and two triangular 
pleurites. The coxal cavities are placed on the outer margin of the 
anterior region of the ))rosternal sclerite. 

The Mksothouax. The mesonotum (Text Fig. 5 A) consists 
only of the scut el him which overlaps the metanotum. The two 




Text Fig. 5 — Meso- and Meta-thorax. ( x 11) A, mcso- and meta-nota; 
B, meso- and meta-sterua. 
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lateral margins of the scutelhiin are deeply grooved and into these 
the inner margins of the hem elytra lit. 

The mesosterniim (Text Fig. oil) is large and bears near its 
posterior margin the coxal cavities Avith the fnrca placed between 
them. The pleura are distinctly divided into the episterna and 
the epimera, the latter extending backwai’ds ipdo the abdomen. 
The outer margins of the epimera curve over to the dorsal side a 
little, thus enclosing a channel on either side of the metathomx 
(Text Fig. 5A). The si)iraclos of the metathomx oj)en into these 
channels. A longitudinal ridge (iivides each channel into two. 
The posterior end of this ridge bears a button which fits into a 
corresponding socket on the liemelytron, and thus fastens the 
liemelytron to the side of the body. 

Tn the nymphs the inesonotum is distinct ; the posterior margin 
of it is somewhat sinnuate, and forms three ])ackward ])rojections. 
The sinnuation is very slight in the early stages of nymphs but 
becomes deeper in the later stages, and from the two lateral pro- 
jections the wing pads grow. The nyinphal epimera (Text Fig. 13) 
are flap-like and free distally, and hold a small (piantity of air 
around the metathoracic spiracles which they cover. 

The Metathorax. The metathorax is firmly articulated 
with the mesothorax. The middle portion of the metanotum 
(Text Fig. 5A) is covered over by the scutellum. 

The metasternum (Text Fig. .5B) is situated between the back- 
wardly projecting epimem of the j)receding segment and ])rojects 
over the first two abdominal sterna. Ihe metasternal sclerite is 
small and shield-shaped ; the pleura are divided into small e])isterna 
and large convex epimera. The coxal cavities are i)laced on the 
posterior margin. 

In the nymphs the metanotum is distinct during the earlier 
stages but is gradually more and more ])ushed under the inesonotum 
as the nymph advances, till in the fifth instar only a bit of it 
is visible. The meta-epimera bear semicircular out-growths 
(Text Fig. 9) which extend over the abdominal sterna and serve to 
hold a quantity of air around the abdominal spiracles. 

The Wings. We have already described in a separate paper 
(28) the dimorphism and the various locking arrangements of the 
wings of Sphaerodema rusticum. 

The Hemelytra. — In the normal winged form the heme- 
lytron (Ph I. Fig. 1) bears a well developed membrane which is 
scantily veined. The venation is not uniform but shows individual 
variation. This membrane is entirely missing in the degeneiate 
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winded form. The basal coriaceous portion of the hoinelyti*ori Ijas 
very indistinct venation. A well marked eml)olinin is ])resei)l 
which is lighter in colour than the rest of the coi'iaceous portion. 

The Membrane Wings. — The second ])airof wings in th(‘ normal 
form n. 1. Fig. 1 is of the usual type being thim meml)ranoiis and 
triangular in simper It is a little shorter than th(' hemelytron but 
very much broader, and is ther(‘for(* folded along the anal r(‘gion. 
The costal margin is sliglitly turned u[)wards in some ])art and is in 
that ])art dented. • , 

I'lie homology of tlie veins in tliis group f)f insects is a matter 
of some conti'oversy. As commonly j*ecogni/('d tlie costal vein^is 
merged with the subcostal ami is not distinguislu'd in the imaginal 
wing. The sul)Costal. radial and median v(dns unite at their apices 
to form two longitudinal cells. Tlu'y givt^ out a number f)f 
traiisvei'se l)ranch(‘S but tbese ai*(^ not so wadi devedoped ami the 
wing nnnains delicate. The cubital is unbranebed and is convex 
distally. In t!i(‘ anal I'CgioTi tw’o short anal veins are ])resent. 

The LE(iS. The three pairs of legs are somewhat dissimilar 
being modilic‘d to ])erform ditferent functions, tbougb on th(‘ bottom 
of the pond idl tin* three pairs are us(h 1 for ambulatory pur])OSes. 

Th(‘ Frothoracic TiCgs. — The fore-legs are ra])toria], being 
short and stout and perfectly modified for the function of seizing 
and holding the prey. They are also used for grastnng water 
plants for sup])ort. They start very close together from the 
anterior regioTi of the ])rotliorax and when the bug is at rest on the 
surface of the Avater tlu'y are bdded so close tf) the i-estrum tluit 
they tire not visible from the dorsal side. The coxti is long and 
bears a shallow de[)ressioTi on the upper side for the femur to rest 
when fold(‘d. The trochanter is small and articulated to the l)ase 
of the fmnur and movable along with it on the coxa. The femur 
is very broad and tltit and a little longer than tlie coxa. It liears a 
few" stout spines on the npjier surface. The Ioavct etlge is grooved and 
into this the tibia tind tai’siis fit, like the blade of a pen-knif(‘ 
fitting into the hnndl<\ wlum folded. Along tb(‘ groove are short 
fine hair. Th(‘ tibia is narrow and a little shorter than the femur, 
and together with the tarsus ciiu bo comiiletely folded on the 
femur. All along its low-er etlgo are present short fine hair. The 
tarsus is very short and single-jointed both in the nymph and the 
adult, and beai'S a pair of small claws. The loAver surface of the 
tarsus also bears short fine hair. 

The Mesothoracic Legs. — The middle legs are longer than 
the front ones. The coxa and trochanter are more or less similar 
to those of the front legs but the feniur is narrow and elongated. The 
0 
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femur bears a slight groove on its lower margin for the reception of 
the tibia but it does not make a perfect fit as in the fore-legs. The 
tibia is about as long as the femur and bears numerous stout spines. 
Both the upper and the lower margins of the tibia are fringed with 
long fine hair. At its distal end the tibia bears a short blunt spur 
bearing a cluster of spines. The tarsus is three-jointed in the 
adult but only single jointed in the nymph and bears a pair of 
claws. These legs are purely ambulatoi*y. 

The Metathoracic Legs. — ^The hind legs are tlie longest, and 
all the segments are generally like those of the middle legs. 
Distally the lower margin of the femur bears long line hair which 
is contimied all along the margin of the tibia and tarsus and it 
serves the insect in swimming, as the insect uses its hind-le‘gs as a 
pair of oars in the water. In Belostoma the hind tibia is fattened 
for the same purpose. The distal end of tlie tibia bears a spur 
like the one on the mesothoracic tibia but longei* and ju'ovided with 
a thick cluster of spines. The insect is often seen to brush the 
tip of its abdomen with its hind-legs in onler to remove the air 
bxibbles coming out of the sub-elyti*al space, and the si>iny spurs 
aid in the process. In the nymph the si)urs are used to break the 
film of air carried on the ventml sitle of the alxlomen when 
necessary. The tarsus is three-jointed in the adult but only one- 
jointed in the n^inph ; it bears two prominent claws. 

Belostoma differs from Sphaerodema in having the fore-tarsus 
of the adult two-jointed with only a single long claw. Laccotrephes 
elongatus, L. grisea, Nepa cinerea and Eanah^i S 2 x all have 
single- jointed tarsi in all the three ])airs of legs, but the fore-tarsi 
bear single claws, lk)th Belostoma ami Sphaerodema possess three- 
jointed tarsi on the second and the third pairs of legs. Distant {[)) 
wrongly describes them as tw'o-jointed, the first small segment 
being apparently overlooked by him. 

The Nymphal Air-flaps. In the nymiih all the spiracles 
including those on the thorax are situated on the ventral side. 
Hence some means is necessary by which the young insect could 
take the atmospheric air to these spintcles. The ventraliside of the 
thorax of the nymph therefore has developed chitinous “ air-tla})S ” 
for enclosing air (Text Fig. 9). These are semicircular transjiarent 
outgrowths from the meta-epimera, which extend over a great part 
of the abdomen, reaching to the middle of the fifth abdominal 
segment. On their distal margins they bear long fine hair and 
short stout spines. The flaps and the membranes of long hair which 
project from them enable the insect to imprison a small quantity 
of air between them and the body. The anterior margins of the 
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air-flapH lie in apposition to the ])rojecting posterior margins of the 
flap-like mesosternal eijimera, and hence the space enclosed between 
the former and the abdomen and metathorax is continuous with 
that between the ventral side of the mesothorax and the latter. 
In this manner all the ventral spiracles of the nymph open into an 
air chamber and are thus j)revented from being wetted. When the 
nym])hs of Sjdiaerodema are seen swimming about in the water the 
posterior as])ect of the air-store appears as a glistening bead on 
the ventral side of the abdomen. The purpose of this air is the 
same as that of the air under the hemelytra of the adult, viz. 
resi)iratory. 

IMartin (17) was the first to record these metasternal flaps in the 
Belostomatidie. lie suggested that besides their preventing the 



A. 

I’ext Fig. 0 -Anterior view of mesothorax showing endo Tergile. ( x 16). 

A, degenerate form ; B, normal form. 

abdomen from being wetted, they might have a respiratory function 
like the traclu'al gills of the larvae of Agrion. But this view 
cannot bo acc(‘pted as the tracheal sujndy of these organs is nothing 
c()mi)ared to that of a tracheal gill. That they serve only for 
enclosing air und(‘r the abdomen for the purpose of protecting the 
sj)iracles from water and that this stored up air is used by the 
insect for respiration is experimentally proved and described in 
another pai)er (29). 
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The Exdoskeleton of the Thoilvx. T7isi(l(‘ tlio moso- and 
iiioia-thorax are. found several eliitinous ])ie(*es Avliieh form the 
erulo- skeleton of llu‘ thorax. They aj*e developed from the terga, 
the sterna and the pleura, and are descrih(*d hehnv under these 
heads. 

^riie Kndotei’.^ites. — The anterior margin of the nieso-notum 
is curved down and <m the sides meets the sli^^htly tunu'd U]) 
anterior mari’in of the meso-sternum (Text Fi*^. 6A). In the middle 
a small o])ening is left for tlie internal organs to i)ass through. 
In the normal winged foiin tlH‘ a))ertxm‘ is further reduced hy the 
develoiunent from its dorsid margin of a siani-eii'cnlar apodcam^ 
(Text Fig. () B) which projects vertically dowTuvards in the 
mesothorax. To this phingina the anti^rior (‘nds of the dorso- 
longitiulinal muscles (tracheo-]>areiichymatous organs) are attacln'd. 
From the posterior margin (»f the metanotum, which lies a litth* 
ant<‘rior to and Ixdow tin* a[)ex of th(‘ siaitellnm, hangs downwards 
a broad curved apodeme (Text Fig. 7 B). To this tlie posterioi* 







B 

Text Pig. 7— Posterior view of meta thorax showing endosternite and furca. 
( X 15) A, degenerate form ; B, normal form. 
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ends of tlieso niiiKcles are attached. Fi*(,in the sides of tlds 
posterior apodeme arises a ])air of thin Jii)odeni(‘S vdiicli projct'ls 
vertically d(Aviiwards and has their free ends knohlied lo]* the 
attachment of Die ])osterior ends of th(‘ ohliqne lateral nnisci(*s of 
the mesothorax. Anteriorly th(‘sc muscles are attached te the 
ventrally curved anterior mar^*in of th(‘ mesonotnm. The posterior 
apodfMoe and the pair of thin apodemes ajijiear to arise from th(^ 
jiosterior jiortion of the scjdelhim with which the metanotiim is 
completely fused. 

In the de^em^rah^ winded form where tlu‘ trachefi-jiaren- 
chymatons orj^ans aie absent, tin* antcTior sejiii-circnlar phragina 
and the posterior phra^nui are wantin;^’. In ])lace of the anterior 
jihramna a pair of rod-like ajiodeines (Text Fi^-. (] A) is found 
indicatin}4' the limits of the semi-circular ajiodemc* of the normal 
form. The [»air (d thin nuiathoracic ajaxhanes is however pi’esent 
(Text Yh^. 7 A) as in th(‘ normal form, thouj^li tin* muscles are 
wantin.i(. 

The Fndosternites.— Immediately lielow the posterior endoter- 
.uites li(‘s Die furca of the m(*sosternum, wliich consists of a 
small hasid pi(‘ce which r(*mains outside the body, and a iiair of 
thin arms projecting towards the meso-epimera (Text Figs. 7 A 8). 



Text Fig, 8— Dorsal view of Meso- and Meta-Sterna showing endosternites. ( x 15) 
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The posterior ])ortion of the metasternuin hoars a well deve- 
loped furca which possesses two pairs of slender arms ; one, a pair 
of transverse arms forming the upper margins of the coxal 
cavities, and the other, a pair of i)arallel longitudinal arms extend- 
ing upto the mesotho]*acic furca. The latter affords protection to 
the mesothoracic ganglionic mass. 

The Endopleurites. — The endopleurites consists of two small 
“jugular sclerites’’ attached to the pronoium. They give attachment 
to the prothoracic leg muscles. 

V. THE ABDOMEN 

The abdomen of adult Sphaerodoma is very much concave on 
the dorsal side and forms a cavity for the storage of air for respi- 
ration. In the nymph both theterga and the sterna of the al)domen 
are convex. The lateral margins of the abdomen in both the 
nymph and the adult bear short, stout spines and a row of 
fine hair which helj) to balance the insect in watei*. 

The TbrGA. The first seven segments of the abdomen only are 

visible eternally in the adult. 
Their terga are thin and 
transiiai’ont and are covered 
with long hairs which are 
hooked at the ti])S. The 
first s e g m e n t which is 
narrower than the second 
overlaps the latter to a certain 
extent. The seventh tergum 
is made uj) of a median bi-fid 
and two side i)ieces. 

In the nymph the first 
nine terga can be distin- 
guished, and the first as in 
the adult overlaps the second. 
The eighth is a small horse- 
shoe shaped tergite and in 
between the arms of this lies 
the ninth tergum. The terga 
are not thin and hairy as 
Text Pig. 9— Ventral view of Nymph. in the adult. 



The Sterna. The sterna of the adult are thick unlike the 
terga and more chitinized. Six segments, from 2nd to 7th, are 
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only visible. The first which is present as a inembranons piece is 
entirely hidden by the jn-ojecting metastermnm. The second 
sternite is also very much reduced and is visible only as two small 
triangular marginal ]heces. Tiie fifth and the sixth sterna are 
more or less completely fused, the dividing suture being not distin- 
guishable except towards the margin. The seventh sternum is made 
up of three j)ieces like the seventh tergnm ; but tlie middle i)iece is 
entire with a rcuirided posterior margin. A median longitudinal 
suture divides the sterna 1 ) to G each into two pieces. A longitudi- 
nal marginal suture divides each half into two unequal parts. The 
two margiiial sutmes extend from the second to the sixth stei'na, 
and meet the inner margins of the lateral pieces of the seventh 
sternum. 

In the nymiih steiaiites two to eight can be made out (Text 
Fig. 0). Tlehind the eighth the segmentation is not clear Imt a large 
round anal piece rej)resents the tenth segment, while in the fourth 
and the fifth instars the developing gonapophyses (Text Fig. 10) 
can be distinguished anterior to the anal ])iece and this region 
therefore re[)resents the ninth segment. 1"he nymphal steina are 
thin and coveretl with long hooked hair all over the surface. 



Text Fig. 10 — Hind view of the abdomen of the Nymph in the fifth stage 
(Ventral view showing developing genitalia and retractile organs). 


The Retractile Organs. Two strap-shaped organs ( 'J'ext 
Fig. 11. R. 0. ) which can be retracted into the hind region of the 
abdomen are characteristic of the family Helostomatidae. The 
straps bear long hydrofuge hair directed backwards. Ventrally at 
the base of each of these opens the last (eighth) abdominal spiracle. 
From observations on nymphal development we conclude that 
the major portion of the eighth segment is utilized in the formation 
of the retractile organs. In the nymph the eighth segment, as 
described above, is horse-shoe shaped, and the arms of this 
horse-shoe reach the tip of the abdomen (Text Fig. 9). Between 
these arms develop the genital and anal segments. The future 
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Text Fig. 11 —Retractile Apparatus (including the Retractile Organs, Genitalia 
and Anal Segment). x22 A, Female (dorsal view); B, Female (ventral view) 
C, Male (dorsal view) ; B, Male ventral view). 
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retractile organs grow inside these arms and at the last moult 
they come ont in their typical form. The retractile organs are 
therefore not appendages of the eighth segment but the drawn out 
lateral parts of the eighth segment itself. Anteriorly the tergum 
of this segment is represented only by a membranous piece con- 
necting the two straps, while the sternum consists of two triangular 
pieces which support the genitalia. Bueiu^ (3) described the origin 
of these “retractile strap-like appendages” in the Belostomatidae 
as: “the lengthened peritreme of the sixth abdominal spiracles”. 
By “sixth” of course he meant the last pair of spiracles.) For 
the Nepidae he says : “the two halves (of the siphon) are nothing 
but the lengthened x)critreme of the seventh pair of abdominal 
spiracles”. Hamilton described the siphon of Nepa as the pro- 
longed paratergites of the eighth segment. Our observations are 
therefore not in agreement with those of the above authors. 

The Anal Segment and the Genttalia. Between the two 
retractile organs are seen the genitalia, covered dorsally by the anal 
segment (Text Fig. 11). The anal segment is a narrow elongated 
cylindrical structure at the termination of which opens the anus. 
The distal half of the segment is covered with short fine hair. 

The Female Genitalia. — The ovipositor is insipient and consists 
only of two pairs of short triangular plates protected ventrally 
by the two triangular anterior sternites of the modified eighth 
segment (Text Figs. 11 B and 12 A). The plates are on the whole 
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feebly chitinized, the well chitinized region being limited to the 
outer borders. Between the ovipositor and the anal segment is a 
forked chitinous piece (C. S. F. Text Fig. 115 A) which affords 
attachment to the genital plates on its ventral side and to the anal 
segment on its dorsal side. The dorsal i)lates, the lateral ovipositor 
lobes, are longer than the venti’al plates, the inner ovipositer lobes. 
Each lateral ovipositor lobe bears at the tip a small outwardly 
curving chitinous hook. The inner margins of these lobes bear 
interlocking hair. The inner ovipositor lobes are broader and 
more membranous than the lateral. There are no anterior ovipositor 
lobes, unless the two anterior sternal pieces of the eighth segment 
are regarded as representing them. 

The Male Genitalia. — The male genitalia arc formed by the 
ninth segment (Text Figs. 11 C and D, 12 B, and 14). The 



Text Fig. 13— Parts of Female Reproductive Organs, x 33. A, Anal segment 
6, Lateral ovipositor lobes ; C, Inner ovipositor lobes ; 

P, Anterior ovipositor Lobes. 
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sternum of the ninth segment forms a hollow boat-like structure. 
This is found to be made up of a pair of i^lates. Anteriorly this 
structure is attached to the base of the anal segment by a curved 
chitinous rim, which corresponds to the forked chitinous support 
of the female. The parameres are hinged on the outer side of the 
boat-like structure to the ends of this chitinous rim. Inside the 
boat-like structure lies the aedeagus. 

The aedeagus (Text Fig. 14, Aed.) consists of two lateral leaf- 
like plates (L.P.) and a median short stout intromittent organ (10.) 
The entire structure is su])ported vcntrally by a chitinous rod which 
at the anterior end is continued into a large stout chitinous ring at 



Text Fig. 14— Parts of Male Reproductive Organs. (Lateral view of Anal 
Segment and Genitalia), x 33. 

right angles to the rod. The protmctor muscles of the aedeagus are 
attached to the dorsal part of this ring. Posteriorly the ventral 
chitinous rod bifurcates. The two arms bend dorsally upon them- 
selves and form the ventral supports of the lateral leaf-like plates of 
the aedeagus. These arms are then continued forwards and they 
converge into a smaller vertical ring lying just behind the larger 
one. This smaller ring forms the base of the intromittent organ. 
The two rings and the chitinous rods are connected with one 
another by membranes. The stout intromittent organ is knobbed 
at the tip and the gonopore opens on its dorsal side by a slit. 
The lip bounding this opening is thickly covered with short 
fine hair. 
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V. THE DIGESTIVE SYSTEM 

The Fore-Gut. The fore-^ait (Text Fig. 15) extends into 
the mesothorax and consists of the pharynx and the oesophagus. 
The suction canal of the maxillary stylets leads into the chitinous 
pharynx which lies immediately below the clypeus. It is support- 
ed ventrally by a strong chitinous trough, the so-called fused 
anterior arms of the tentorium, suspended from the sides of the 
clypeus. The dorsal wall of the pharynx bears on the outside a 
median longitudinal row of fine long setae. In transverse section 
the dorsal wall is W-shaped (PL II. Fig. 14) and between this and 
the clypeus lie the pharyngeal muscles. 



Text Fig, i5^The Digestive System. 
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The oesophaj^^iis in very long atul narrow and iB soinewliat 
elastic. The epithelial lining of the oesophagns is made np of 
elongated cells with a chitinoiis intima (VI. II. Fig. 13). The 
muscular wall is made ui) of an inner circular and outer longitudi- 
nal layers of muscles. 

The Mro-dUT. Tlio mid-gut is divided into three distinct 
regions, a large sac-like anterior ventriculus, a coiled tubular 
middle small posterior rounded chamber. In a 

transparent living specimen of the insect the ventriculus may be 
occasionally seem to contract peristaltically. The ejnthelial lining 
of this i)art of the alimentary canal shows groups of columnar 
secreting cells (VI. II. Fig. 15). At the ])ase of each group are a 
few small c(dls clustered together. These are the I'egenerative 
or “nest** cells (VI. II. Fig. 15, N.O.). An inner layer of circular 
and an outer layer of longitudinal muscle fibres lie on the outside. 
A basement membrane lies outside the e])ithelial layer, and a peri- 
tonial membrane covers the muscular lay(‘r. 

The middle^ region of the mid-gut. the narrow coiled tube 
lying in the abdominal region, has a structure similar to that of the 
preceding one. 

In tli(' terminal ])ortion of the mid-gut, the swollen rounded 
chamber, are fre(iuently found collected small fine particles of a 
dark brown colour. A narrow “j)yloi‘ic collar'*, connects the 
mid-gut to th(^ hind-gnt, and into this region opens a pair of 
Malpighian tubules. 

The IIind-CtUT. The mid-gut opens into the hind-gut 
laterally at its anterior end. The anterior region of the hind-gut 
is distinguished as tlie small intestine. It is a straiglit short tube 
which opens behind into a thin-walled rectal caecum. The 
epithelial lining of the small intestine is very peculiar and 
resembles somewhat the lining of the large intestine of mammals 
(VI. III. Fig. 10). The entire (epithelium with its basement mem- 
brane is thrown into convolutions. The epithelial cells are 
elongated and bear largo oval nuclei, and their cytoplasm 
is striated. The muscular lining of the wall is very thin. 
Only a few thin longitudinal fibres can be made out. The 
epithelial tissue is penetrated by a few fine traeheoles (PL III. 
Fig. 10). Poisson (20) had noted such intracellular tracheae 
in Nepa. Hamilton (11) disagreed with him and maintained 
that they were only “ small round holes ’*. It is a 
misapprehension on the part of Hamilton, because Poisson noted 
these small holes in addition to the intracellular tracheae : “ Entre 
ces trachees s*observent de nombreusos vacuoles His figure xvi 
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also indicates both the tracheae and (lie vacuoles. Ohlicine sections 
clearly reveal tracheoles penetratini^ tlu^ ej>itJielial tissue (PI. III. 
Fig. 16). 

Along one side of the anterior portion of the small intestine 
the epitlielial lining is throAvn into nunu‘rous folds and grooves 
(PI. 111. Fig. . 16, T. P.), Hamilton (11) has relVrred to this in 
Nepa as the pigimmltMi strec.k’*. It is at this rc^gion the hind- 
gut runs into tlie mid-gut as sIkavu in s(‘]'itil sections. Tlu' ])eculiar 
ejhtheliiim of this region tlKTefon* rej)r(^•<euts a transition between 
the small intestine and the mid-gut. 

The Rectal PaK(Ttm. A very tliin-wrUhnl larg(‘ sac filled 
with liquid contents is eonS])icuous on dissecting a fi-(‘sh s[)ecimen 
of the insect. This is the rectal caivniu whicli (‘\tends from tin* 
hind region of tli(" abdomen right iijdo the thorax wlu'u fully 
distended. The liijuid is sometim(‘S cl(*ar but at other times it is of 
a dark colour with suspendt‘d granuh's. 'Phe histological structun^ 
of the epithelial lining of the caecum ( Plate III. Figs. 1.7 and IS) 
shows nuineianis folds and groove^ and restaiddes sonu^what the 
epithelium of the transitional regi<m descrihed aho\e. d'h(‘ ladls 
have small oval nuclei. The wall is Ixmnded ])y pj'omijuad strands of 
muscle fila-es. th(‘ inner circular and tlu‘ outf riongitiidintd, arranged 
in regular rows whicli in prej>arations of llu‘ entire caecum gi\(‘ a 
checkered appearance to the wall. The stnictun* (d’ t})e ea(‘cnm of 
Sphaerodema does not re^eml^le that of the caecum of Nei)a as 
descrihed and figured by Hamilton. She dt‘sei‘ibes the muscular 
wall as ]>oss(‘Sslng an iunia- layer (»f longitudinal and an outer lay(‘r 
of circular muscles, which is opposite to what we find in 
Sphaerodema. 

In a living insect the caecum is found to contnict rhythmically 
once for every two lieats f»f the lieart. Tliis regular rhythmic 
movement naturally suggests a respiratory or circulatory function. 
Many previous investigators have tried to ex])lain this Jiction of the 
caecum in other aquatic liugs. But none has so far been able to do 
so satisfactorily. There is no doubt that the caecum is 
somehow correlated with the aquatic habits of the insect, 
as it is found only in afpiatic sp(jcies of tlie Hemiptera. 
Poisson (26) allotted a hydrostatic function to it, while Portier (27) 
suggested that it functioned as a “ lavage rectale an adaptation to 
aquatic life. But these suggestions do not (explain the very regular 
contractions that the caecum presents. iViisson also suggested 
another function, that of a defensive organ. It is true that the 
insect ejects a jet of liquid at times when distiirljed, but that occurs 
very rarely and it does not account for its regular contractions. 
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Tlio traclioal supply is not siu^h ns would siin^ost any direct resinra- 
tory function like that of a tracheal 1lie thin meinhraiioiis 

wall of the caecum may help to ditfuse oxy^^tui from the water in 
the caecum into th(' blood in the haeiuocoele. The rhythmic action 
ijiay ])roduce a, current of water in and out of the caecum and may 
]nake such a dilfusion of leases possiide. An inward current of 
watt']* has not liov(‘ver been noticed and as such it does not seem 
to b(‘ its corrc'ct. function. 

In aTiotluM* way the caecum may help respiration, as wt have 
su.i'iACSted in another paper CilO. Its rhythmic conti'actions may 
be a contri\aTice to \entilate tin* tracheal trunks and be a more 
eflicient one than the ])eatin.i; of the h(‘art or the ])eristalsis of the 
alimentary canal. 

The Tin* r<‘ct*al portion of the alimentary canal is 

similar in app('aranc(‘ to ih(‘ caecum. Hut t7*averse sections reveal 
that tlu‘ doi'sal half <d' its wall b(*ars the structure ot the small 
int(stin(‘ while th(* sti'ucl ur(‘ of tlu‘ ventral half is like that of the 
caecum. A S(‘ction thnniuh tlu‘ junction where the small intestine 
j)asses into the ca(‘cum is shown in Plate 111 Fi<.cur(' 111. 

Thp: SviJVATtv (iL\M)S. A pail* of salivary ^j:lands lies in the 
anterior re*.**!!*!! of th(‘ thorax. Kach .uland is com]>osed of a main 
salivary j^land, a subsidiary salivary .^land and the so-calhal 
rt‘C(‘ptacl(‘. The mi'iin inland (T(‘xt Fi;.^. la) is an ('lon,uated or^an 
made u]) of nunu‘rous small romidc<l lol)(‘S or acini arran,ired round 
a c(‘ntral duct. The acini are smaller ttnvards the distal end of the 
inland. At tin* proximal end of the main j^land is a lai’ge l)ilol)ed 
thin- walled sac containing a milky Huh I. It is easily burst open at 
the slightest touch, and the tluid flows (uit. As the fluid is saliva 
this sac prohahly functions as a salivary recej)tacle. The subsidiary 
gland is similar though much smaller than the main gland, and its 
conii)onent acini arc also smidler than those of the latter. Besides, 
the subsidiary gland does not possess thin Availed sac at its anterior 
end like the (me present on the main gland. A short duct issues 
out of the subsidiary gland and opens into the sac of the main gland. 
A small Hatton cd oval organ the so-called receptacle, lies a little 
behind the main gland. Its long narrow duct runs forward and 
curves back to enter the sac of the main gland at the point where 
the duct of the subsidiary gland enters. It is not certain if this 
organ really serves as a receptacle. Ilie salivary duct issues 
out of the main gland and continues upto the head xvhere it unites 
■with its follow of the opposite side before opening into the base 
of the salivary syringe. 

Transverse sections of the glands are shown in Plate II Figures 
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8 and 9. Each acinus is a single large cell having a peripheral 
protoplasmic region Avith tAvo or three large nuclei and a large 
central vacuole containing the secretion of the cell (Plate II. Figs, 
11 and 12). The secretions of the two glands seem to he different. 
It is so also in Nepa and from the nature of these secretions Hamil- 
ton (11) suggests that they may combine to ])i*oduce a reaction 
similar to that of the acid and alkaline secretions of the poison 
glands of the Avasps, etc. The secretions of the tAvo glands do mix 
in the tAvo AA^hite lobes at the anteinor end of the main gland, and 
there is a common duct Avhich c*aiTies the saliva to the rostrum. 
The duct is made up of a single layer of small cubical cells 
(PI. II. Pig. 10.) 

The MALPirjHTAN Tubules. 1'he malpighian tubules (Text 
Fig. to) appear to be four in number but a closer examination 
re\’eals that as in Nepa they are only tAvo A ery much coiled long 
narroAV tubes Avhich 0])en into the alimentary canal at the “jiyloric 
collar ” by both their ends. In transverse section (PI. II. Fig. 7) 
a tubule is found to be made ui) of a single layer of large epi- 
thelial colls Avilh large oval nuclei. On the internal and external 
borders of each cell are marked out narroAv zon(‘S of striations 
representing the pore canals and canaliculi. A jjeritonial membrane 
surrounds the tube. 

VIL THE CIRCULATORY SYSTEI^l 

The Dorsal Vessel. The dorsal blood A^essel is distinguished 
into a thick-Avalled heart lying in the abdomen and a nari’OAv 
thin-Avalled aorta in the thoracic region (Text Fig. 16). Four ])airs 
of ostia divide the heart into live chambers. Anteriorly it narroAvs 
into a thin vessel, the aorta, A\diich terminates in the head. The 
heart lies in the dorsal sinus suspended from tlie abdominal terga. 
SeA-en pairs of alary muscles are attached to the heart. Ithythmic 
contractions of the heart take place in a floAving movement from 
behind forward pumping the blood in a foi'Avard direction. In the 
tibiae of all the legs are noticed secondary pulsating organs Asdiich 
aid the circulation of blood. 

The Blood and Circulation. The flow of blood can be 
observed in a transparent living specimen in the abdominal region. 
Blood travels backwards in the margins of the abdominal cavity 
and in each segment some blood is diverted inwards, entering the 
heart through the ostia at every diastole. At systole, the blood in 
the heart is carried forwards through the aorta to the head sinuses. 
The blood has a greenish colour and the walls of the heart therefore 
appear green. 
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Muttkowski (21) demonstrated the presence of a respiratory 
protein with a copper nucleus, in the blood of insects. To insect 



Text Fig. 16 — The Ciroulatory System. Arrows show the oiroulation 
of blood in the abdominal cavity. 

blood, which has hitherto been regarded as having nothing to do 
with respiration, has thereby been attributed a respiratory 
function also. 

VIII. THE REPRODUCTIVE SYSTEM 

The sexes are similar in external appearance and it is very 
difficult, though not quite impossible, to distinguish a male from a 
female, on superficial examination. The only sign of distinction is 
the slightly more bulged out abdomen of the female. Rut a female 
9 
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bearing eggs has a conspicuously bulged abdomen and the eggs 
inside can be readily made out through the transparent body wall. 

The Male Reproductive Organs. The testes (Text Fig. 17) 
are rounded bodies each composed of a tangle of five seminal 
tubules lying ventrally in the lateral region of the third abdominal 
segment. They are richly supplied with tracheoles from the short 
second spiracular tracheae of the abdomen. The seminal tubules 
are enclosed in a single scrotum and can be separated out by tearing 
open this investing membrane. 



The two vasa doferentia unite posteriorly to form the narrow 
ejaculatory duct which leads into the aedeagus. The posterior parts 
of the vasa def erentia are enlarged to function as vesicula seminalis. 

The male organs of 8phaerodema differ from those of Nepa 
dnerea^ in which the vasa deferentia are long, narrow, much coiled 
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tubes and at the base of each opens a coiled seminal vesicle (vide 
Hamilton.) In Ranatra fusca^ according to Marshall and Severin 
(vide Imrns (14) p. 342.), the two vesicula seminales are as in 
Sphaerodema simply the enlarged posterior parts of the vasa 
deferentia. The seminal tubules are however six in number in 
that insect. 

The seminal tubules, vasa deferentia and seminal vesicles contain 
masses of coiled spermatozoa with very long tails (PI. II. Fig. 3.) 

The Female Reproductive System. Each ovary (Text 
Fig. 18) is made U]) of five long thin-walled ovarian tubules or 
ovarioles which extend right ui)to the prothorax. The ovaries like 
the testes are also supplied with numerous tracheoles from the 
second spiracular tracheae. The free fine ends of the ovarian 



Text Fig. 18— The Female Reproductive System, x 11. 
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tubules unite into a fine terminal filament. Posteriorly the five 
tubules open into a broad egg calyx which receives the ripe eggs 
before they pass into the oviduct which is very short. The oviducts 
of the two sides unite to form the median vagina. Dorsal to the 
vagina is situated a small elongated sac, the spermatheca. Posterior 
to the opening of the si)ermatheca and very close to it is a small 
round accessary gland. 

Each ovariole is divided into three regions : (1) the terminal 
filament which unites with the others and attaches the ovary to the 
prothorax ; (2) the terminal chamber or germarium with un- 
differentiated cells ; and (11) the posterior main division, the vitel- 
larium, containing the developing and ripe eggs. The last portion 
is constricted into a number of follicles, each of which contains a 
single ovum. This gives the ovariole a beaded appearance. The 
ovarioles are typically Phynchotan being of the acrotropic type 
carrying the nutritive cells in the terminal chamber. 

Plate II Figure 4 is a transverse section through a follicle 
showing a large ovum surrounded by small follicle cells. Plate II 
Figure 5 is a transverse section of the anterior ])ortion of an ovariole 
with young developing ova surrounded by follicle cells. The 
oviduct is made up of a single layer of small epithelial cells 
and two layers of muscles, the inner longitudinal and the outer 
circular (PI. II. Fig. 6). 

IX. THE NERVOUS SYSTEM 

The concentration of the nervous system (Text Fig. 19) in 
Sphaerode77ia is like that in Nepa. All the ventral ganglia are 
fused together in two masses situated in the thorax. The 
first of these is situated almost in the neck region and is formed by 
the fusion of two ganglia the suboesophageal and the prothoracic. 
This we shall refer to as the suboesophageal ganglion. The other 
lies in the posterior region of the mesothorax and is a composite of 
the mesothoracic, the metathoracic and all the abdominal ganglia. 
This will be referred to as the mesothoracic ganglion. The brain 
lies immediately above the suboesophageal ganglion and is connect- 
ed to it by two very short, stout connectives, leaving a small 
opening for the oesophagus to pass through. A double connective 
joins the suboesophageal ganglion to the mesothoracic ganglion. 
From the latter two ventral nerve cords run into the abdomen. 
Apparently two stout nerves proceed to the last segment of the 
abdomen giving out branches to the abdominal segments. But 
actually these two are made up of several fine nerves which run 
together in two bundles. The outermost of these nerves run with 
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the bundles only npto the first abdominal segment and then 
separate out to supply the first two abdominal segments. Each 
succeeding segment is supplied Avith a pair oi nerves which 
separate out o£ these bundles at regular intervals. 



Text Fig. 19— The Nervous System. 


The Brain. The small bilobed brain lies in the posterior- 
most region of the head, almost in the neck. It bears on the sides 
two optic lo])es which are slightly smaller in size than the lol)es of 
the brain. The optic lobes give out a number of fine nerves to the 
eyes. From the brain a pair of nerves are supplied to the antennae. 
In sections the brain shows Iavo distinct regions — the outer cellular 
region made uii of ganglion cells, and the central medulated region 
made up of fine fibres and a granular substance. The mushroom 
bodies found in more intelligent insects like the honey-bee are 
(as in Nepa) absent in Hphaerodema. 
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The Suboesophageal Ganglion. The snhoesophageal gan- 
glionic mass, made up of the siil)oeso])hagcal and the prothoracic 
ganglia, is a x)ear-shai)ed body lying close helow the brain in the 
neck and is connected to the brain by short stont connectives. The 
connectives are so short that the Aviioie mass ai)pears as one with a 
small opening for the oesophagus to pass through. Three pairs of 
nerves are given off anteriorly l)y the suboesoj)hageal ganglion 
to the month parts. From the posterior ])ortion of the ganglion 
arises a pair of nerves which supplies the j)rotho]*acic legs. 
Two stont connectives running posterioj’ly join the mesothoracic 
ganglion. 

The Mesothoracic Ganglion. Three distinct regions can 
be marked out in this ganglionic mass ; the anterior region 
rej)resents the true mesothoracic ganglion, the middle region the 
metathoracic, and the posterior region represents the al)dominal 
ganglia, as these snpidy nerves to the res])ective parts of the insect. 

From the anterior region four nerves arisen on each side. The 
first divides into two and siipi)lios the ventral anterior region of the 
mesothorax. The second runs laterally to the wing and the leg 
muscles of the mesothorax. The third is stouter than the first two 
and sui)plies the mesothoracic legs. Another very slender nerve 
has its origin near the last one. The middle region of the ganglion 
gives out three pairs of nerves. The first two of either side are 
very fine and they innervate the muscles of the metathorax. 
The third is a stout nerve which goes to the metathoracic leg. The 
posterior region of the ganglion sends out a number of fine nerves. 
The first two pairs are distinct ; the others unite to form the two 
ventral nerve cords. These bundles originate close together from 
the x)osterior end of the ganglion and diverge to the hind end of 
the abdomen. A pair of nerves runs out from the bundles in each of 
tlie visible abdominal segments and a pair is siij^died to the anal 
and genital segments. These individual nerves can easily be 
separated from the Inindles right upto the ganglion, thus indicating 
their independent entity. 

The Tracheal SupimY of the Nervous System. The 
tracheae not only supply oxygen to the nervous tissue hut also keep 
the ganglia in their places. The main tracheal trunks enter the 
head and give out branches to the brain. A pair of diagonal 
tracheae in the iirothorax forms a cross below the suboesophageal 
mass and from these, tracheoles penetrate into the ganglion. 
Similarly a i)air of diagonal tracheae in the mesothorax forms a 
cross ventral to the mosothoi’acic ganglion and send out tracheoles 
to the anterior ventral region of the ganglion and to the anterior 
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nerves. From the posterior end of the cross a pair of tracheae 
ramifies into the dorsal anterior region of the ganglion. The 
transverse ventral trachea of the mcsothorax interlaces with the 
posterior portion of the ganglion and the nerves of that region. 
It sends out a pair of ramifying tracheae to the ventral posterior 
side of the ganglion, and another pair to tJie dorsal side, and 
tracheoles to the various nerves. The ventral commissural tracheae 
of the abdomen supply tracheoles to the abdominal nerves. 

TirB Sense Organs. Scattered on the body of the insect are 
found rounded disc-like specialisations of ehitin. These are 
innervated by nerves and are to ])e regarded as sensillae. They are 
of general occurrence in thoRhynchota. ^Jliey show some variations 
in their slutpe and arrangement in tlie different families. Their 
nature and distribution might be of taxonomic value. Resides these 
there are short stout sensory S])ines on the legs, on the margins of 
tlie abdomen, on the margins of the air-flaps, etc. These spines 
show longitudinai ridges. A third kind of sense organs found in 
this insect are long fine bristles or hair also found on the legs and 
air-flai)S etc. Fiatteried sense scales described by Hamilton in Nei)a 
are wanting in Sphaerodema. It is doubted whether the flattened 
scales noted by lier ar(‘ only the sensillae described above. Wo 
have not found any scaly nature in these sensillae. 

X. SUMMARY 

1. The general habits and life-history of the bug are given. 

2. The morphological structures of the head, the thorax and 
the al^domen, and their aj)pendages are descril)ed in detail. 

3. Certain endotergites are absent in the degenerate winged 
form. These endotergites are those used for the attachment of the 
dorso-longitudinal indirect wing muscles in the normal winged 
form. 

4. The tarsi of the second and the third pair of legs are 
three-jointed in the adult and not two-jointed as described by 
Distant. 

5. The sides of the eighth abdominal segment are prolonged 
into strap-shaped organs which are retractile. They carry the last 
pair of spiracles on their bases. The development of these organs 
is noted. These organs are found to be homologous and analogous 
to the respiratory siphon of the Ne|)idae. 

6. The anatomy of the digestive, circulatory, rej^roductive 
and nervous systems is worked out and the histological structures 
of the various organs are given. 
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7. Totlie prominent rectal caecum found in Sphaerodema 
and other aquatic bugs is ascribed the function of ventilating the 
tracheal trunks. This has been suggested on account of tho rhyth- 
mic contractions it manifests. 
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XII. EXPLANATION OF THE PLATES 

Plate I Fig. 1. Dorsal view of adult Si)haerodema. 

Plate II Fig. 2. Antenna. (X33). 

Fig. 3. Coiled Spermatozoa from Seminal Vesicle 

(X700). 

Fig. 4. T. S. of Ovariole through a Follicle. (X150). 

Fig. 5. T. S. of xlnterior Portion of Ovariole showing 

Developing Ova. (X70()). 

Fig. 6. T. S. of Wall of Oviduct. (X700). 

Fig. 7. T. S. of Malpighian Tubule. (X7(X)). 

Fig. 8. T. S. of Main Salivary Gland of Nymph, 

(X300). 

Fig. 9. T. S. of Sub.sidiary Salivary Gland of Nj'mph. 

(X300) 

Fig. 10. T. S. of Salivary Duct. (X700). 

Fig. 11. T. S. of Portion of Main Salivary Gland of 
Adult. (X150). 

Fig. 12. T. S. of Portion of Subsidiary Salivary Gland 
of Adult. (X150). 

Fig. 13. T. S. of Oesophagus. (X700). 

Fig. 14. T. S. of Pharynx. (X550). 

Fig. 15. T. S. of Mid-gut. (X3(X)). 

Plate III Fig. 16. T. S. of Small Intestine. (X150). 

Fig. 17. T. S. of Rectal Caecum. (X150). 

Fig. 18. T. S. of Portion of Rectal Caecum highly 
magnified. (X.550). 

Fig. 19. T. S. of Hind-gut Showing Small Intestine 
Opening into the Rectal Caecum. (X. 150). 
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The alimentary canal in Thalassema l)ombayonsis is a simple 
narrow tube more or less of a uniform diameter throughout its 
length. The tube is extremely elastic and gets distended a great 
deal when food-balls and pellets are passing through it. 

The entire canal can be divided into three sections, of which 
the first and the last sections are almost straight while the middle 
section is very much complicated and thrown into sev(‘ral looi)S 
(Fig. 1). 

Each section can further be divided into several parts. The 
first section beginning with the mouth consists of the jharynx, 
oesophagus, gizzard and the crop. The middle i>art which forms 
a series of loojis of successively longer lengths consists only of 
the intestine which is conveniently subdivided into three ])arts 
irrespective of the looi)S : ( a ) the pre-collateral intestine 

(Zwischendarm ); (1)) the collateral intestine (Mitteldarm ); and 

(c) post collateral intestine ( Hinterdarm ). Lastly the third 
section of the alimentary canal which is almost a straight short 
tube which becomes the rectum or the posterior part of the gut 
terminating into the anus. 

The whole of the alimentary canal is attached to the body- wall 
by means of several mesenteries ( suspensory ligaments ), the most 
important among them being the dorsal mesentery which runs 
along the whole length of the dorsal surface of the gut except 
in the region of the pharynx, oosophagtis and the gizzard on one 
hand and the distal part of the rectum on the other. The 
pharynx and the distal part of the rectum are on the other hand, 
attached to the body- wall by mesenteries radiating in all directions; 
while the oesophagus and the gizzard are bound to the ventral 
body- wall by a pair of sheets of the ventral mesenteries one sheet 
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on each side of the’ nerve cord. The portion of the aliineniary 
canal immediately beyond the crop is slun^^ to the body-wall 
by several mesenteries or ligaments running in different directions 
in addition to the dorsal mesentery as already mentioned above. 
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Fig, 1— Diaseotion of Thalassema bombayensis showing diagrammatically 
several loops of the alimentary canal, x 5 
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I. THE FIRST SECTION OF THE ALIMENTARY CANAL 


1. The Mouth. The month situated more or less on the 
ventral side of the extreme anterior end of the animal at the 
base of the proboscis whicli siirroniids the aj^orture and forms 
a sort of a funnel. The month is generally closed in preserved 
specimens and presents the star shaped appearance dne to small 
furrows. It is snrronnded by a strong sphincter muscle made up 
of broad bands of circular muscles. 

2. The pharynx. ( Figs. 2 and 3 ). The month leads into 
a specious ]diarynx wliich is triangular in shape in a cross-section. 
Externally it is covered over by radiating mesenteric strands l)y 
means of which it is attached to the adjoining region of the ])ody- 
wall. During its course the i)harynx is bent a little upon itself. 



Fig. 2 — A tranverse section of the Pharynx, x 30 

Internally the wall of the pharynx shows a smooth lining, 
there being no ridges and furrows such as characterise the lining 
of the succeeding parts of the gut e.g. the oesophagus and the 
gizzard. In a series of transverse sections, the pharyngeal epi- 
thelium is seen to consist of tall cylindrical ciliated cells with the 
nuclei lying in the centre. The cilia are short and numerous. 
A few unicellular glands are found embedded in the epithelium 
and they presumably discharge their secretions into the lumen of 
the pharynx. The epithelium is surrounded on the outside by 
many layers of circular muscle fibres embedded in the connective 
tissue. The outer thick covering of the pharynx is formed by the 
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peritoneal lining which is continncd towards the body-wall in the 
form of numerous mesenteric strands. The latter consist of 
elastic fibres. 

3. The Oesophacjus. (Figs. 4 and 5). Immediately behind 
the pharynx, the oesophagus begins. Internally the triangular 
lumen of the- pharynx gives ])lace to an oval cavity, while the 
internal lining is raised inlo series of ilat ridges separated by 
corresponding shallow grooves. Externally the radiating mesen- 
teric bands of the pharynx give] dace to a paii'ol ventral mesenteries 
which bind the oesopliagus to the ventral wall of the body. These 
ventral mesentt'ries are continued posteriorly right up to the junction 
of the gizzard with the cro]>. 



The oesophagus is the largest ])art of the canal in this section. 
Histologically the oeso])hagU8 ])resenls S(‘veral features which 
distinguish it from the pharynx. Each of th(‘ ridges is lined by 
tall cylindrical ciliated ceils with many gland-c(‘l Is, scattered among 
them ; while the furrows are lined with cubical ciliated cells without 
any gland-cells (Fig. 5). The cilia arise from the distal thick walls 
of the columnar cells and are rather dense. I'lie nuclei of these 
cells are located either near their distal ends or near their proximal 
ends so that there a])])ear to be two rows of cells in the same 
epithelium (Fig. 5). This inner epithelium is surrounded on the 
outside by a thick layer of circular muscles which are in their turn 
covered over by a thin layer of longitudinal muscles. The peritoneal 
layer is, as usual, present on the exterior. 
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There is still another peculiar structure which is sometimes 
found at the base of the epithelial cells in the oesophagus. This 
structure consists of clear oval vacuoles with central nuclei. These 
vacuoles have been called by Hpengel, "'Basal CelW\ while 
Jameson considers them as initial stages in the development of 
glandular cells. They are generally found near the attachment 
of a mesentery (Fig. 5). 

4. The Gizzard. (Figs. G and 7). The oesophagus is follow- 
ed by the gi;!:zard, which is distinguished externally by its smooth 
glistening appearance. 



Owing to the great development of the muscles on the innerside, 
the wall of the gizzard appears to be thick. Internally some of the 
ridges are taller and more prominent and the grooves proportionally 
deeper. The gizzard is kept in position by the pair of the ventral 
mesenteries which are continued from those of the oesophageal 
region as flat membranes or sheets on either side of the nerve cord. 

10 
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Histologically, the a\^i 11 of the gizzard pi’Cf^ents almost all the 
features of the oesophagus but there' are a few dilfercuces. The 
lining epithelium consists of tall cylindrical cells with a double 
row of prominent nuclei : one row lying near the distal ends of the 
cells, while the otlier about the middle (see the oesophagus above). 



There are also many vacuoles which are foun<l in between 
epithelial cells. These vacuoles may be representing glandular 
cells which have emptied their contents into the canal. The 
epithelial layer is surrounded by well-developed obliipie muscles 
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which arc covered externaWy by circular rmiscles. The longitudinal 
muBcles are outermost and they do not form continuous Ijiit sliort 
sei)arato ])iiiKUes. Externally the gizzard is covered by a layer of 
the j)eritoneal epith(dium. 

A layt^r of fil)rillar connective tissue similar to that of the 
oesopliagus lies Ijotween the inner epithelium and the layer of 
muscle fibres. 

.lust l)cfore the gi/zai*d opens into the crop, the characteristic 
ridges and furrows of the ty[)ical gizzard area disappear. This part 
forms a transitional area between the gizzard and the crop. 


5. The (hiop. (Fig. S A and II). There arc many important 
structural changes in the crop behiiul the gizzard. The ventral 



Fig, 8— A, Outliuo of a transverse section of the Crop, x 15 
B, Magnification of the portion C in A. x 150 


mesenteries disap])ear while the dorsal mesentery makes its first 
appearance and is found attached all along the dorsal surface of the 
crop. In between the double fold of this mesentery is found the 
dorsal blood vessel. This mesentery which runs towards the 
anterior end jiarallol with the dorsal blood vessel, attaches firmly the 
crop to the dorsal body-wall. The crop is surrounded on the dorsal 
side at its posterior end by an incomplete vascular idng formed by 
two transverse loop vessels opening into each other and into the 
dorsal vessel* 

Externally the crop is not so smooth and glistening as the 
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gizzard. Internally there are also many important changes. The 
longitudinal ridges and grooves of the gizzard and the oesophagus 
disappear completely and in their place is found a more or less 
smooth lining of cells Avith an even surface. In some specimens 
longitudinal ridges and grooves are very faintly seen, while in 
others transverse ones are faintly marked. These facts seem to 
show that these faint ridges and grooves are duo to contractions due 
to peristalsis at the time of fixing the animal. 

Histologically the crop presents a very characteristic appearance. 
The epithelium consists of A-ery tall cylindrical cells Avhich are 
compactly arranged in tiers one above the other. This arrange- 
ment gives a stratified appearance to an inner ejiithelium. This 
appearance is probably duo to the fact that these tall cylindrical 
cells are cut in transverse sections at different levels and they there- 
fore, seem to show the stratified appearance (Fig. 8 B). 



INTESTINE 


Fig. 9— A semi-diagrammatio figure of Sleeve Valve, x 36 
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These cylindrical epithelial cells are not ciliated and this fact 
alone distinguishes the e[)ithelium of the crop from that of the 
anterior rej^dons of the alimentary canal. In Thalasseraa hornbayon- 
sis the gland cells do not appear to be so well developed as they 
are in the case of Thalassema nei)tnni Avhich have been described 
at great length by Jameson. 

At places art* found certain jngmented striictnres in a diffused 
state in between the layers of the eiuthelial cells and circular 
nniscles. At other i)laces cl(‘ar cells each with the centnil nencleiis, 
are seen at the base of the eihthelinm and are therefore known as 
basal cells. 

The circular muscles are well developed and form a conspi- 
cuous and compact band round the inner (‘])ithelial lining. The 
longitudinal muscles are loosely arrange<l in bands across the 
vacuolar space whicli is bounded externally by the peritoneal 
membrane. 

Towards the posterior end, the crop diminishes in size and passes 
into the intestine. At the junction of the crop with the intestine 
appears to be a valv(* which may be called a Sleeve valve, be- 
cause it forms a sleev(*-like projection of the posterior extremity of 



Figi 10— A portion A in fig. 9 magnified, x 220 
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the crop into the Inrnen oC the anterior part of the intestine. This 
projected portion of the crop is of a doiihle nature and its outer 
layer is continued on and becomes the epithelial lining of the 
intestine (Fig. 9). 

Externally this valve is indicated by a conspicuous constriction 
to which Jameson has given the name of the “Vreintestinal con- 
striction”. He does not, however, refer to this valve or any other 
valve in llialasscnia ncplnni at this place. 

The structure of the valve can be easily understood from a 
longitudinal section of this region. The base of tlie valve is tilled 
with muscles which are largely di*awn from tJie layei* of the circular 
muscles of the crop. This valve has two kinds of epithelia. 
One of the crop and the other of the intestine. The former 
consists of taller cells while the latter of short cylindrical cells 
(Figs. 10 and 11). 



Fig. 11 — A portion B in fig. 9 magnified, x 340 


II. THE MIDDLE SECTION OF THE ALIMENTARY CANAL 

The parts of this section, as already mentioned above, are 
thrown into several loops of various lengths. These parts are 
characterised by the presence of a uniform epithelium con- 
sisting of more or less tall cylindrical cells loosely arranged, 
almost complete absence of the ciliated epithelium except in the 
beginning and the end of the Nebendarm, the presence of a con- 
tinuous band of fibres of longitudinal muscles on the ventral 
side except in the regions of the Magendarm and Nebendarm, the 
presence of the dorsal mesentery and lastly by reversed arrange- 
ments of the layers of muscles surrounding the epithelium i. e. in 
the first section of the alimentary canal the circular muscles are 
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internal and are surrounded on the outside l)y the longitudinal 
muscles when present ; while in this section the longitudinal 
muscles are internal and the circular are on the outside (Figs. 10 
and 11). 

In the place of the ventral muscular bands, Jameson has, 
however, descril)ed in Thalassema Neptuni a ciliated groove 
throughout this section. This ciliated groove in the regions of the 
Magendarm and Nebendarm is merged into the collateral stomach. 
In the ])resent animal it seems to be entii*ely absent since the ex- 
amination of many series of sections, several dissections and a few 
preparations of whole mounts have failed to reveal the presence of 
this ciliated groove. There are no cilia in any other regions except 
at the beginning and the end of tlie collateral stomach. 

1. The Frecollateral intestine (Zwischendarm) begins from 
the posterior end of the sleev’^e- valve, and forms approximately two 
loops. The dorsal mesentery which is a continuation of that of the 
croi), shows at its base a conspicuous intestinal sinus, since in a 
living animal there is a conspicuously coloured streak along the 
base ot this meseiitery. It may be, therefore, i)resumed that there 
is a series of sinuses at tlu^ base of the mesentery. It is in this 
region that faecal pellets Jire beginning to be foiined and are, 
tlierefore, seen for the first time. Tlie shorter of the two looi)s 
crosses the first sections of the canal in the region of the gizzard or 
the posterior part of the oesophag\is, while the second which is 
longer, lies on the doi'so-lateral side of the animal. Both the i)arts 
are attached all round to the body wall by narrow strix)S of 
susxDensory ligaments in addition to the dorsal mesentery. 

2. The collateral intestine (Mittehlarm) consists of two tubes 
of une<pial dimensions situated dorso-ventrally. The dorsal tube 
(Magendarm) is l)igger of the two with a wider lumen, while the 
ventral (Nebendarm) is very much smaller with a narrower lumen 
(Fig. 12). 

The ventral tube (Nebendarm) is formed from the ventral part 
of the dorsal tube and its lumen is continued from that of the 
latter. At its beginning and its end it is lined with the columnar 
ciliated cells Avith prominent nuclei in the centre. The ciliated 
epithelium is not, however, found in the mid-portion of the 
Nebendarm (Fig. IJ). 

A series of transverse sections of the mid-portion of this jwt 
shows that the epitlielia of the dorsal as well as of the ventral tube 
consists of tall cylindrical cells with nuclei irregularly scattered, 
though many of them are found located nearer the base. The 
epithelia are surrounded by Avell developed fibres of longitudinal 
muscles which are covered over their external sides by a layer of 
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There are, however, certain difTerences in the histological 
structures of these two tubes. In the dorsal tube the basal colls are 
very well developed at the base of the ei)itbelial layer, while they 
are entirely absent in the ventral tube. Hecondly the longitudinal 
muscles in the ventral tube are much more strongly developed 
than in the dorsal tube. Thirdly there are prominent glandular 
cells in the neighbourhood of the lumen of the ventral tube while 
they are not so prominent in the dorsal tube. And lastly there 
is a great development of the connective tissue in the dorsal tube 
so as to give an additional strength to the longitudinal muscles of 
the latter in order to drive out the faecal matter and sand particles. 
The collateral intestine undergoes a great deal of looping. Its 
extent can be easily understood from the figure (Fig. 1). 



Fig. 13— Transverse section of the posterior end of the Nebendarni 
showing ciliated epithelial cells, x 210 


Function of the coUatcraJ stomach. The dorsal tube is general- 
ly filled with faecal pellets as well as sand particles. A current 
of water must therefore be obstructed while passing through it. 
Diverted through the ventral tube by the movement of the cilia 
found at its mouth, its continuous How would be maintained by 
the movement of the cilia at the other end of the tube and also by 
the well developed muscles. This continuous current bringing in 
fresh water may be useful to the animal for respiratory purposes, 

11 


82 JOURNAL OP THE UNIVERSITY OF BOMBAY, VOL. IV, PART 5 

III. POST-COLLATEEAL INTESTINE (IIINTERDARM) 

This structure begins from the place where the Nebendarm 
opens posteriorly into the alimentary canal and ends near about the 
region whore the anal vesicles empty into it. According to Jameson, 
there is a little pouch or caecum at the end of this part of the 
alimentary canal which marks the beginning of the rectum in 
Thalassema neptuni. This caecum seems, however, to be absent in 
the present animal. 

This part of the intestine can l)e divided into two portions not 
by any ditfcrences in the internal or external structures but by the 
fact that its proximal portion is looped while the distal is 
almost straight. 

(1) The proximal portion which forms the last loop is always 
full of faecal pellets and is, therefore extremely distended. It is 
difficult on that account' to make out its normal epithelial structures. 
The epithelial cells are either distorted when this region is empty 
or more or less of a cubical shape when it is stretched out. 
The arrangement of the muscles is rather perplexing. In some 
sections the layer of the longitudinal muscles seems to be surrounded 
by the circular muscles while in others of the same series the 
reverse is the case. As there are no intrinsic differences between 
the longitudinal and the circular muscles and the parts cut into 
sections are so mobile and elastic while living that it is possible that 
the sections of the same series may be cut along different planes and 
hence different pictures are to be seen in the same series. 

(2) The distal portion forms the colon. Thalassema bombay- 
ensis seems to have no caecum as already mentioned above. Jn this 
region, however, the ventral (neural) vessel is attached to the ventral 
portion of the colon to which is genemlly found attached the 
genital stolon. 

The distal part of the colon extends from the attachment of the 
genital stolon to the opening of the anal vesicles into the digestive 
canal. The epithelium is very irregular and consists of columnar 
or thread like cells, the free ends of which ])road(n out and merge 
into each other to form a pavement epithelium. 

IV. END PARTS OF THE ALIMENTARY CANAL ARE 

1. Rectum or Cloaca. (Figs. 14 and 15). The rectum or 
the cloaca is the last portion of the alimentaiy canal. In the whole 
of this region there are prominent longitudinal folds and 
grooves lining the lumen. The epithelium of these folds and 
grooves consists of low columnar or [cubical cells which are 
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ciliated. Gland cells are also found scattered in the epithelium 
of the ridges. On the outside of the epithelium there are 
prominent bands of the circular muscles. Between the latter 
and the epithelium there is a connective tissue in which are found 
many gland cells, with very prominent nuclei. This glandular 
tissue has already been described ])y Kietsch, who has termed it as 
the ])eri-anal glandular organ. This tissue increases in extent 
towards the posterior end. 


INHtR LAVER OP 
circular huscles 



NeRVe DIVIDUAL QlAMD 


Fig. 14— T. S. of the posterior part of the body, passing through the 
rectum and showing the three layers of muscles. x7 

The arrangement of the muscles varies considerably as one 
proceeds towards the posterior end of the animal. At the place 
where the anal vesicles open into the canal, there are three layers of 
circular muscles ; the innermost lying on the top of the connective 
and glandular tissue, the middle layer lying outside the radial 
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mesenteries and siirroiindinj? the hody cavity and lastly the outer- 
most layer along the inner side of the body-wall below the 
peritoneum. The layer of longitudinal muscles Avhich are very 
weakly developed is found between the middle and the outermost 
layers of the circular muscles (Fig. 14). 

Towards- the posterior end of the rectum certain important 
changes seem to occur in the arrangement of these muscles and the 
mesenteries. The latter have already disappeared or are fast 
disappearing while the innermost and the middle layers of the 
circular muscles are merging into each other to form one layer. 
Similarly the layer of longitudinal muscles is also disappearing. 
Ultimately a verybig band of the circular muscles is thus formed by 
coalescence of all the three different layers with one another which 
will, later on, become the sphincter muscle (Fig. 1»5). 


mesentery 



OUTER 
LAYER OP 
THECIRCULAl 
MUSCLES 


MIDDLE A INNER^ 
LAYERS OP THE 
CIRCULAR MUSCLES 


CILIATED 
EPITHELIUM 


CIRCULAR MUSCLES 


GLANDULAR TISSUE 


Fig. 15— Transverse section of the posterior part of the body passing through 
the Eeotum and showing the three layers fusing into one. X 7 


The rectal portion should be termed the cloaca, since the anal 
vesicles which are the excretory organs of the animal open into 
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the last portion of the alimentary canal and the excretory and the 
rectal opening to the outside is common. 

2. Anus ob the cloacal apebtubb. The anus is situated 
at the extreme posterior end of the animal. It has been noticed 
that water is continually forced out through the anus in a living 
animal. It is doubtful whether any water is taken in through the 
same aperture. The current of fresh water which enters the mouth, 
and is maintained by the ciliary movements of the cilia of the 
cells of the Nebendarm passes out at the other end through the 
anus so that a continuous current is kept up through the whole 
of the alimentary canal. 


LITERATURE 

1. Baltzar F. ; Handbuch der Zoologic Zweiter Band — Zweite 
Hiilfte. Echiurida (9). 

2. Jameson H. L. ; Zoologische Jahrbiicher Abteilung ftir 
Anatomy Band 12. 

.3. Spengel J. W. ; Zeitschrift fiir Wissenschaftliche Zoologie 
Bande 34 and 101. 



A NEW GENUS AND SPECIES OF ZORAPTERA 


BY 

C. J. George, M. A., Ph.D.,D.i.c. 

( Department of Biology, Wilson College ) 

{With 2 Text-figures) 

Menonia, Genus nov. 

Apterous. Head and prothorax well developed. Antennae of 
several segments ; not moniliform ; segments short and cylindrical. 
Maxillary paljn 5-jointed. Labial palj)i )bjointed. Tarsi 3-jointed. 
Cerci long, tapering towards the apex ; 4-jointed. 

Menonia cochinensis, Species nov. 

General colour yellowish-brown. Head is bent at right angles 
to the main axis of the body and bears a few scattered hairs. 
Clypeus slightly convex, resembling those of Psocids. Antennae 
(6g. 1.4.) are broken in the specimen and the stump consists of only 
six segments. The lengths of these segments are in the ratio 4:4: 
3i : : 3. Maxillary palpi (fig. 1.3.) o-jointed ; last segment 

broadly oblong, about two-thirds as broad as long. Ratio of the 
segments of the maxillary palpi is 3 : 3^ : 5 : 3L* 7. Lal)ial palpi 
(fig. 1.2.) 3-jointed ; pale yellowish-brown. Antennae and palpi 
with scattered hairs. Hairs slender and more numerous at the 
apex of the last segment of the palpus. Eyes, small, situated on 
the sides of the head, at the bases of the antennae. Ocelli absent. 

Prothorax well developed ; colour, a tint of light chocolate 
brown. Comparative lengths of thoracic tergites are 2:1:1. Tho 
notal sclerites not secondarily divided by sutures. Wings entirely 
wanting. Legs pale yellowish-brown. Hind femora broad and 
well developed. Tarsi 3-jointed, last segment bearing a pair of 
claws. Claws rather straight with pointed and curved apices. The 
pro-thoracic tibiae carry a spur towards their apices. The first 
segment of the pro-thoracic tarsi bears about nine strong spinous 
hairs arranged in a line on elevated chitinous outgrowths which 
resemble the “Ctenidia” of the meta-thoracic tarsi of certain 
Psocids. The meta-thoracic tibiae carry two conspicuous spines 
towards their apices and three short spines proximal to these 
arranged as shown in the figure (fig. 1.5). The first tarsal segments 
of the meta-thoracic legs bear a pair of stout spurs at their apices. 
Ratio of the hind tarsal segments is 6 : 1 : 3. 
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Abdomen yellowish-brown. There are ten distinct torgitos. 
The last segment bears a pair of cerci. Cerci (fig. LI) composed of 
four segments. The first cereal segments are very long and broad 
at the base ; second and third segments very short and the last 



Text fig. I— J/<non?a cochintnm* Sp. nov. ( x 140 approx,). 

1 cerous ; 2 labial palpus ; 3 maxillary palpus ; 4 antenna ; 5 posterior part of 
the tibia, tarsal segments and olaws of the meta-thoraoio leg, 
t, tibia ; tj-tg, tarsal segments ; cl, olaws ; sp, spines. 


segments about half as long as the first. The first three cereal 
segments carry both macrotrichia and sensory hairs. The last 
segment is narrow and annulated and devoid of hairs, 
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Measurements : — 

Length of body (excluding cerci) 1*27 mm. 

Length of cerci 0*6 mm. 

Locality : — 

South India. (Tripunithura — Cochin State). 

Date of collection 

15-4-1935. One spicimen ( J) collected from dry foliage 
on the ground. 



The general characters, three-jointed labial palpi and the cerci, 
place this insect in the order Zoraptera. But it differs from species 
of Zorotypus in the possession of three- jointed tarsi and absence 
of moniliform antennae. Therefore I have no hesitation in creating 
a new genus for this insect. 

I have great pleasure in naming this insect after my colleague 
and student M.G.R. Menon who has collected it. 


NOTES ON OLIGOTOMA COLLECTED FROM BOMBAY 
AND COCHIN TOGETHER WITH THE 
DESCRIPTION OP A NEW SPECIES 
( With three plates . ) 

BY 

Ramdas Mbnon & C. J. Geobge 
( Department of Biology, Wilson College ) 

Introduction 

Species of Oligotoma recorded from India are few. O.saundersi^ 
the first to be recorded, was described as early as 1837 by West- 
wood. This was followed by the descriptions of O.latreillei 
(Rambur, 1842); O.michaeli Mclachlan, 1878 ; 0.ceylonica 
Enderlein, 1912; O.greeniana Enderlein, 1912; Oxeylonica 
Enderl. var. variegata Mukerji, 1935 and O.minuta Mukerji 1935. 

The Oligotomids so far collected from Bombay and Cochin 
consist of Oxaundersi, O.latreillei, Oxeylonica var. variegata^ 
and a species new to science which is described below as 
0.asymmetrica. Though there are a few minor differences we 
consider our first species is OMundersi and give below a detailed 
description of its posterior-most segment and apx)endages which are 
of great taxonomic value. Similarly for OJatreillei^ we take this 
opportunity to give a full description of the terminal segment. 
There are in our collection as many as eighteen specimens of 
Oxeylonica var. variegata and we have been able to note the 
extent of variation of the terminal segment of this variety. 

A table of comparative measurements of the species concerned 
is appended. 

Habits 

During the monsoon months in Bombay, extending from 
the middle of June to the middle of September, one often 
comes across a number of Oligotomid webs on old walls overgrown 
with moss. They are easily mistaken for those of spiders, but on a 
closer examination each web will be found to be inhabited by a 
single Oligotomid. Sometimes, along with a mother, a number of 
young ones also may be seen under the web. During the hotter 
months of the year the Oligotomids are never seen inhabiting such 
exposed places; instead they are found to recede into crevices, under 
barks of trees and such other humid and shady places. This 
probably shows their preference to a moist atmosphere. 

12 
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1. Oligotoma saunderst Westwood, 1837. 

(Plate I, figs, la & lb). 

The last abdominal segment of this species presents the 
following features. The tenth tergnm is divided into three 
tineqnal plates. Of these the median one (m.p.) is compa- 
ratively small and its posterior margin is bluntly rounded. 
The right tergal plate (r.t.) is broad at the base and is 
produced posteriorly into a finger-shaped process (r.p.). This 
process is a little bulged at about the middle and is directed 
towards the left cercus. Its accuminate ajiex carries on the 
right a short lateral spinous iu*ocess. The left tergal jdate (l.t.) 
is circular basally and arched dorsally and it bears a bi-lobed 
appendage iiosteriorly (l.p ). The left lobe of this a])pendage is 
short and spiniform and is curved towards the inner side. This 
lobe is not present in some specimens. The right lobe of the left 
tergal process is produced into two curve<l and pointed teeth. 'I'he 
last sternite (the fused ninth and tenth sternites — s.t.) is almost 
triangular in shape and is directed towards the left cercus. This 
species is said to bear on the apex of the last sternite a j)air of 
hooks, disposed right and loft. In our specimens these hooks are 
however absent. 

The cerci are two- jointed. The left cercus is attached to a 
basal piece (the vestigial eleventh segment) (1. c. b. p.) which is 
narrow and elongated. This is ])i-lobed in some specimens ; the 
right lobe is bluntly rounded and the left one is produced into a 
spur-like process w^hich is either free or attached to the basal 
segment of the left cercus. This ])rocess is unrei)resented in some 
specimens. The basal segment of the left cercus (Lc.i) is club- 
shaped and its inner margin is fused along the whole length of tho 
basal piece. The basal segment of the right cercus (r.c.i) is 
somewhat conical in shape and is slightly shoi'ter than the basal 
segment of the left cercus. The terminal cereal segments (l.c .2 and 
r.c. 2 ) are sub-equal and elongate-oval in shaiie. 

Locality and date of collection : — Mahim, ( Bombay City), 
8. vii. 1934, 1 (^) ; Thana, (Salsette), 13. vii. 1934, 1 (^) ; Santa 
Cruz, (Salsette), 24, xi. 1935, 3 (<J) ; Ernakulam, (Cochin State), 
30, xii. 1935, 1 (^). All at light. Collected by Ramdas Menon. 

2. Oligotoma latreillei Rambur, 1842. 

(Plate I, figs, 2a & 2b.). 

The tenth tergum presents the following features. It is 
divided into throe plates. The middle plate (m.p.) is almost 
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triangular in shape and rounded at the apex. The right tergal 
plate (r.t.) is broad at the base and is narrowed posteriorly into a 
finger-shai)ed process (r.p.). This process is slightly swollen at the 
tip and is directed towards the left cercus. 91ie left tergal plate 
(l.t.) is semicircular at the base and is posteriorly produced into a 
narrow fingei'-shaped process (l.p.). This process is rather i^ointed 
and extends to about tw'o-t birds tlie length of the right tergal 
process and ends between the two lobes of the last sternite (s.t,). 
The anterior half of this sternal plate is comparatively broad and 
its posterior lialf is almost boat-shaped. Its apex is bi-lobed and 
the lobes are separated by a concave, strongly chitinised i)osterior 
margin. The right lobe of this is stout, turned dorsad and l)ears 
at the apex a cu])-shaj)ed depression. The left lobe is short and 
bluntly pointed. 

The cerci arc two-jointed and somewhat asymmetrical. The 
left cercus is attached to a liasal piece (1. c. b. p.) which is poste- 
riorly elongated. The basal segment of the left cercus (l.c.i) 
is cliib-shai)ed and attached along the whole length of the outer 
margin of the basjil ])iece. The basal segment of the right cercus 
(r.Ci) is l)roader at the base than at the apex and is somewhat 
sliorter than the l)asal segment of the left cercns. The terminal 
cereal segments (1. Ca & r. Ca) are sub-eciual and elongate-oval. 

Locality and date of collection: — Santa Cruz, (Salsette), 
25. viii. 1955, 5 (/>), 2(i. viii. 1955, 1 (^), and 24. xi. 1955, 1 d) ; 
Ernaknlam, ( Cochin State ), 50, xii. 1955, 8 (^), All at light. 
Collected by Kaiiidas Menon. 

3. Oligotoma CEYLONiCA Enderl. var VAEIECMTA Mukerji 1935.* 

(Plate 11). 

In the genci-al organisation of the terminal segment and 
appendages all specimens of this species in our collection agree 
with Oxeylomca var. variegata\ but in certain features some 
differences are to be noticed. 

The tip of the right tergal process usually ends in two pro- 
tubemnces separated by a concavity as described by Mukerji ; but 
the sizes of these protuberances are found to vary to a greater 
extent than shown by him. In some specimens this process ends 
in a bluntly rounded tip. The tip of the left process may reach 
or protrude beyond the limit of the last sternite (s.t., fig. 2a), hut 
in Mukerji’s specimens it appears in every case to extend beyond 

♦Mukerji in Rec. Ind, Museum. Vol. XXXVII Part I, 1936, pp. 4-7, 
text fig. 2. 
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the sternito. The i^osterior margin of the last sternite is rounded 
in Mukerji’s specimens ; but in our specimens it is either rounded 
or bluntly acute as shown in the figure. 

The cavity on the basal segment of the left cercus in our 
specimens exhil)its a wider range of variation than shown by 
Mukerji (Fig. 1. A-F). In some specimens the posterior outer 
margin of this cavity is even produced into a stout blunt spine. 

The specimens in our collection vary in length, measuring 
from 5 m.m. to 7 m.m., excluding cerci. Mukerji’s specimens 
appear to be smaller in size, measuring only 5*5 mm. 

In this connection we also wish to mention that Needham’s 
figure* of E, rnichaeli resembles some of our specimens which show 
the extremely well developed cavity on the left cercus. Therefore 
we are tempted to conclude that he might have had before him a 
specimen of Oligotoma ceylonica var. variegaia. 

Locality and date of collection : — Santa Cruz, (Salsette), 
lO-vi-1935, 1 (^), at light ; 16-vi-1935, 2 (^), under web on old 
moss-grown walls; 17-xi-1935, 1 (^), at light; 23-xi-1935, 1 (^), 
at light ; 25-xi-1935, 1 (<?), at light ; Ernakulam, (Cochin State), 
28-ix-1935, 2 it), at light ; 30.xii-1935, 10 (^), at light. Collected 
by Ramdas Menon. 

4. Oligotoma asymmetrica, Spec. nov. 

(Plate III). 

General colour brownish-black. Head, antennae and prothorax 
almost black ; Meso-and meta-thoi’ax, legs and abdomen some- 
what lighter ; wings greyish-black ; veins almost brownish black ; 
“ pseudo-radial lines ” brownish ; hyaline bands narrow and well 
marked out. 

Head almost roundish. Eyes reniform, slightly bulging out 
laterally, about two-thirds visible from above ; deep black. 
Antennae (fig. 3) 23-3ointed ; segments cylindrical and densely 
pubescent. First six antennal segments are in the ratio 12 : 6 : 10 : 
11 : 13 : 13, Maxillary palpi (fig, 2) 5-jointed ; segments in the 
ratio 5 : 5 : 6 : 9 : 12. 

Thoracic segments well-developed. Pro-thorax with a deep 
transverse and shallow longitudinal sulcus ; rectangular ; somewhat 
longer than broad. Meso- and meta-thorax almost of the same type 
of construction. Each of these bears on the dorsal side a shallow 
depression extending over the anterior half of the prescutum. The 
meso-notum be ars a poste rior semicircular scntellar area. 

^Needham in Rec. Ind. Museum, Vol. Ill 1909, Plate xx. 



JOURNAL OF THE UNIVERSITY OP BOMBAY, VOL. IV, PART 5 93 


\Vinj!jH (fig. 4) are long and narrow as in othc‘r Embiids. They 
roach to about the? tip of the last abdominal torgito. The following 
veins are distinctly discerniide ; the basal part of sc., Vj., ra+ 3 ., 
base of 1 * 4 + c, cn and a. and the radial cross-veins. All the other 
veins are very indistinctly demarcated. The radial cross-veins arc 
about four in number in ])oth wings. Macro- and micro-trichia are 
present on the margins, veins and membrane. 

The abdomen is ten segmented. The 6 rst abdominal seg- 
ment is fused with the nuda-thorax. Segments 2-8 are sub-equal 
in size. Ninth segment is slightly c()mj)ress(‘d. The tenth tergum 
(Fig. 1) is divided into three plates. The middle plate (m.ij.), 
is triangular in shafie and rounded at the apex. The right 
tergal plate ( r.t.) is l)road at the base and is posterioi’ly produced 
into a finger-shaped process (r.p.). This process slowly narrows 
down into a bi-fid ap(‘x, as shown in the figure. The left plate 
(l.t.) is also ])road at the i)ase and its posterior margin is produced 
into two lobes. Of these the inner one (i.l.t.) is bluntly rounded ; 
the outer one is lU’oduced into a long fingor-shai^ed process (o.l.t.). 
The last abdominal sternite is almost triangular in shape ; its apex is 
slightly swollen and bent towards the dorsal side and in the con- 
cavity formed by this b(md rests the tip of the left tergal process. 

The cerci (Fig. 1) are two-jointed and exhibit a more pro- 
nounced asymmetry. The left cercus is attached to a basal ]uece 
(Ic.b.j).). This pi<Te is short and cylindrical and resembles that 
ot O,ceylonica var. variegaia. The basal segment of the left 
ceivUis is irregularly llattened out and twisted in a ])eculiar way 
as shown in the figure (l.c.i). The basal segment of the right 
cercTiS ( r.c. 1 ) is almost cylindrical in shape. The terminal cereal 
segments sub-eipial and elongate oval. 

Locality and date of collection: — Santa Cruz, (Salsette), 
14-viii-1935, 1 (^), at light. Collected by liamdas Menon. 
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Explanation of the Plates 

Plate I. Fig. la. Oligotoma saundersi Westwood. Terminal segment and 
appendages. Dorsal view. ( X 50 approx.). 

Fig, lb. Oligotoma saundersi Westwood. Last stcrnite and the 
parts associated with it. Ventnl view. ( X.W approx.). 

Fig, 2a. Oligotoma latreillei (Ramlmr). Terminal segment and 
appendages. Dorsal view. ( X 50 approx. ), 

Fig. 2b. Oligotoma latreillei (Kambur). Last sternite. Ventral 
view. ( x85 api)rox.). 

Plate II. Y\gl,k-Y.OUgotoma ceylonic<i\OY. variegata Mukerji. The basal 
segments of the left cercus showing the extent of variation 
of the concavity. A-C. Cochin forms. D-F. Bombay forms. 
(X 105 approx.). 

Fig. 2a. Oligotoma ceylonica var. variegata Mnkerji. 'I'he termi- 
nal segment and api)endag(‘S. Dorsal view ( x 85 a])prox.). 

Fig. 2b. Oligotoma ceylonica var. variegata Mukerji. The last 
sternite and the parts associated witli it. Ventral view. 
( X 85 approx.)* 

Fig, 1. Oligotoma asymmeirica,\i<\\ nov. Terminal segment and 
appendages, Dorsal view, ( x 50 approx.). 

Fig. 2. Oligotoma asy^nmetrica, sp. nov. Maxillary palj). 
( X 50 approx.). 

Fig. 3. Oligotoma asymmetrica, sp. nov. Antenna. (First 8 
segments.) ( X 35 a])|)rox.). 

Fig, 4. Oligotoma asymmetrica, sp. nov. Right i)air of wings. 
( X 18 approx ). 

Lettering 

i.l.t. = inner lobe of left tergile. 
l.c.i = basal segment of left cercus. 

1 .C .2 = terminal segment of left cercus. 

l.c,b,p. = basal piece of left cercus, 
l.p. = process of left tergite. 

l. t. —left tergal plate. 

m. p. = median tergal plate, 
o.l.t. = outer lobe of left tergite. 
r.c.i —basal segment of right cercus. 
r.c .2 -terminal segment of right cercus. 
r.p. = process of right tergite, 

r.t, = right tergal plate, 

fit. =lflSt sternite. 
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Appendix 

Comparative measurements of the species of Oligotoma 
collected from Bombay and Cochin : — 


1 O.taunderti, 

O.latreillei. 

O.ceylonica 1 
var. 

variegala. ! 

OMsymmetrica. 

Length of body. 1 

! 

[ 

7 -7 -8mm. i 

1 

8‘6mm. 

C - 7mm. 

9 *31001. 

Length of head. 

I’Hinin. j 

1 

1 •23mm. j 

1 

•97-l-14mm.| 

l’54mm. 

Breadth of head. | 

1 

•97mm i 

•9lmm. 

09-1 *0311101. 

l*2mm. 

No. of antennal 
joints. 

18 

19 

10 

23 

Length of Pro- 
thonix. 

•51mm. 

1 

1 

•f)3inm. ’ 

1 

•40 — *51mm. 

•85mm. 

Breadth of Pro- 
thorax. 

•54mm. 

•57mm. 

*51 — *5711110. 

•74mm. 

Length of nieso- 
thorax. 

1 *0810111. 

1 : 

; ri4inm. ! 

! i 

•97-1 •03mm. 

i ; 

l*4mm. 

1 

P>readth of meso- 
tliorax. 

1 

•97 mm. 

, 1 

! 109mm. 

1 ! 

1 •8()mm. 

L 

1 

1 l-3mm. 

Length of meta- 
thorax (includ- 
ing let. abd. 
segment) 

l-08min. 

i 

j 1 -03 mm. 

i 

i 

i 

•91 - 1 •03mm 

1 l*3mm. 

1 

i 

Breadth of meta- 
thorax 

i 

j -Homm. 

1 ’03mm. 

j -74 - *86mm. 

t -OSmm. 

! 

Length of fore- 
wing. 

I 5-8 — Cmra. 

i 

1 

1 5 •7 mm. 

1 

4*0 — 5 •03mm. 

1 

j 5 •5mm. 

Breadth of fore- 
wing. 

4* 9mm. 

4*9mm. 

3*7 — 4*17mm. 

4*5mm. 



PROBOSCIS OF THALASSEMA bombayensis 
(Prasiiad and Awati) 

( With 8 text-figures) 

BY 

P. R. Awati 

{Department of Zoology, Royal Institute of Science, Bombay) 

The proboscis is a characteristic structure found amongst all 
the Echiuroids. It is a prolongation of the dorsal lip or tin* ])reoral 
13 art of the larva as ]jacaze-Duthi(*r and S])engel ( ) have made 
out. This dorsal lip ])rojects more or less over th(' mouth as in 
other annelida. It is a fleshy and at the same time highly contractile 
organ which when fully extended, assumes an almost ribbon-like 
form in some and spade-like in others. In the noi*mal condition, 
however, it is more or less cylindrical, the dorsal surface being 
fleshy and convex in outline, wliile ilie ventj'al surface is almost 
flat, its margins being rolled in. This flat surface bears longitudinal 
folds which form channels on its surface. The margins of the 
13roboscis are wavy and crenulated and a litth' rolled wliile the ti]) 
is subtruncate and assumes roughly a S(‘mi-circular sliape. Its 
basal portion is very much narrower than its mid region and the 
margins in this region (basal) are stiff and sti’ongly incurved. They 
form the sides of a sort of a funnel through which th(‘ water flows 
into the mouth which is situated at tin; bast‘ of that funnel. 

The sides of the proboscis can be curved in to such an extent 
so as to form almost a narrow and dee]) guttei* (chanrud), its bottom 
being formed by its ventral median surface. 

The proboscis is a more or less stoutly built structure having a 
spongy mass of a connective tissue containing muscles, circum- 
pharyng(‘al commissures of the nerve cord, dorsal and marginal 
blood vessels and lastly narrow cocdomic marginal sinuses enclosing 
the latter (Fig. 1). 

The tissues forming the ])rol)oscis are : — (Figs. 1 , 2 and 15). 

(1) The Cuticle. It covers the entire dorsal epidermal layer 
and is almost similar to that of the trunk. It is absent on the 
ventral surface. It is rather a thick non-cellular structure (Fig. 2)* 

(2) The Epidermis. The epidermal linings of the dorsal and 
the ventral surfaces are different. The dorsal epithelium, like that 
of the trunk consists of cylindrical and non-ciliated cells amongst 
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which are found ciubcddod ducts of j^land cells as well as external 
jjarts of receptors (Fig* 2 ). 

The ventral epithelium of the proboscis lining the gutter and 
the margins consists of shoi*t cylindrical ciliated cells, each with a 
nucleus in the centre. There are also glandular cells and ducts of 



Text fig. I — Transverae section of the proboscis, x40. 


PEAR SHAPED 
MUCUS GLANDS 



Text fig. 2—Dor8al surface of the proboscis, x 200. 

other glands in between these cells. These two surfaces of the 
proboscis, dorsal and ventml, have two different functions to 
perforin ; the dorsal surface is muscular and tactile while the ventral 

13 
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forms the gutter to ti’ansport water and food into the month of the 
animal (Fig. 3). 

CO The Dermis. It is the principal tissue which forms the 
core of the prol)oscis. It forms the dense ground substance, in 
which are found connective tissue cells and fibres and muscles 
fibres forming a close network. The connective tissue between the 
inner layer of the circxilar muscles and the ventral e])itheliuin is 
on the other hand loosely arranged. There are sinuses formed by 
the network of the coelomic canals crossing and re-crossing each 
other (Figs. 3 and fi). In the d(Tmis are found bands of muscles 
which are smooth. These muscles are differently arranged : 


INNER LAVER OR 
CIRCULAR MUSCLES 


DERHIS WITH 
MUSCLES 


'^LACUNA (canal) 



COELOMIC 
EHCLOSUiG A BLOOD VESSEL 


Text Fig. .3— Ventral surface of the proboscis, x200. 


(i) Circular muscles. There are two thin layers of the 
circular muscles ; one immediately beneath the dorsal ei)idermis 
and outside the hypodermal connective tissue, while the other layer 
encircles the ventral surface between the dermis and the chain 
of the sinuses (lacunae). Contractions of these muscles, helped 
by the turgescence of the canals by iiirushing of the body fluid, 
tend to lengthen the proboscis. 
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(ii) Longitudinal muscles. The bundles of longitudinal 
muscles are continuous with those of the trunk and are found 
mostly on the dorsal side. The contractions of these muscles tend 
to shorten the proboscis. 

(iii) Oblique muscles. The oblique muscles form a part of 
the circular muscles. They run along the margins of the proboscis. 
Contractions and relaxations of these muscles change the form and 
the length of the gutter and the margins. 

(iv) Dorso- Ventral muscles. These dorso-ventral muscles run 
from the dorsal to the ventral surface through the dermis. The 
contractions of these muscles tend to flatten the proboscis and 
make it more or less spade-like with the broad tip. 

(4) Glandular tissue. It is found between the dorsal epithelium 
and the outer layer of the circular muscles. It consists of groups 
of individual gland cells. Some of these are more or less pear- 
shaped, having a long neck and a longer duct which passes through 
the ex)ithelial layer and pierces through the cuticle to open on the 
dorsal surface, while others are more or less oval. (Figs. 1 and 2). 

The glandular tissue on the ventral side on the other hand 
which is found in a loose connective tissue, consists of irregularly 
shai)ed gland cells with or witlumt necks. The ducts are extremely 
thin and narrow. 'Fhey open on the ventnil surface after passing 
through the ciliated epithelium (Fig. 3). 

(5) Coelomic canals (Lacunae). In a transverse section a series 
of isolated canals or lacunae are seen forming a chain along the 
ventral surface ( Figs. 1 and 4). They are found lying between 
the inner layer of the circular muscles and the loose connective 
tissue lying underneath. Each sinus is seen enclosing a vacuole 
which is nothing but a part of a blood vessel. The marginal sinuses 
(canals) are bigger than the rest. 

The smaller sinuses are the cut ends of the coelomic canals 
which form a network in the loose connective tissue and also open 
into each other at the crossing points. These canals are branched 
off as secondary canals from the two big ones found along each 
margin of the proboscis. The latter (marginal canals) are the 
primary canals which are the direct continuations from the body 
coelome and are found running along the margin between the 
latter and nerve commissure on each side. These primary coelomic 
canals can be traced to the main body coelome in a series of 
transverse sections (Fig. 5). The presence of the network of the 
canals and inter-communications among them can be easily demon- 
strated. A coloured fluid when injected through any of the 
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sinuses, comes out llirough all other sinuses — big and small. 
The fluid while ijassing through the network of these canals leaves 



Text fig. 4 — Showing cUagrammatioally a network of coelomic canals 
just beneath the ventral epithelium of the proboacis. 



Text fig. 5— Median longitudinal section of the proboscis showing the 
origin of the marginal coelomic canals in the proboscis, x 40. 
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its stain behind. By clearing the portion injected, a network can 
bo made out (Fig. 4). An oblique sagittal section of the proboscis 
reveals the presence of this network (Fig. 6). 



Text fig. 6— Oblique horizontal section of the proboscis showing 
the network of the ooelomic canals, x 40. 


(6) Blood vessel?!. There are three main blood-vessels in the 
proboscis. One of them is the dorsal vessel which runs from the 
base to the tip of the proboscis almost through the centre of the 
dermis, while the other two form marginal vessels running parallel 
with the margins of the proboscis. All the blood-vessels give out 
branches which run through the tissue of the proboscis. The 
marginal vessels and their branches are, ho'wever, enclosed in the 
coelomic canals. These latter blood vessels can be differentiated 
from the coelomic canals by the fact that the former are rather well 
lined with the endothelium while the latter have a peritoneal 
lining and sometimes sexual cells and coelomic corpuscles are 
found in them. 

The dorsal blood vessel is on the other hand, quite different in 
appearance from the marginal vessels. In a transverse section it 
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shows the endothelial lining and a thick layer of fibres. On the 
outside of the fibrous layer there is a thick covering of a dense non- 
cellular tissue. Along its course it sends out branches into the 
dermis. 

(7) Marginal Nerve commissures (Figs. 1 and G). There 
are two circum-pliaryngeal commissures running along both tlie 
margins of the proboscis. Nerve branches are given off from these 
commissures which form a network in the dermis. 



Text fig. 7--Showing a receptor capsule and pear-sVaped glands 
on the dorsal surface of the proboscis, x 900. 


(8) Capsules of receptors (Fig. 7). Th(\v are found in 
the dorsal epithelium, embedded partly in the dermis and ])artly in 
the epithelium. Each capsule is generally located in between 
many pear-shaped glands. It consists of the central neui’O-epithelial 
cell having a short })rocess at the outer end and longer and thinner 
one at the inner. The short process is the sensory hair which 
projects a little outside the dorsal surface. Th(‘ longer process joins 
on to a small delicate nerve fibre which is given from one of the 
commissures. The side cells two or more on each side ai*e the 
supporting cells. The whole structure is enclosed in the modified 
dermal tissue. 

No receptor capsules are found on the ventral surface. Their 
absence may be due to the fact that the whole of the ventral surface 
is sensory. 
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Breaking Zone between the Proboscis and the Thunk 
OF the body (Figs. G and 8). The proboscis can be easily detached 
or broken off from the trunk at the slightest irritation. In order 
to facilitate such an easy detachment, a zone is formed 
between the trunk and the proboscis, consisting of thin 
trabeculae of the connective and muscular tissue, the fibres of 
which bridge over the vocuolated space. These fibres snap asunder 
when the trunk and the ju-oboscis are being contracted at the same 
time but in opposite dirc^ctions. The proboscis falls off and the 
vacuolated space where the breaking zone is formed contracts and 
closes uj). The fluid from the body-cavity is thus prevented from 
oozing to the outside by such a closing mechanism. 



Text fig. 8 — Showing the breaking zone of the proboscis, x 40. 

Functions of the proboscis. Some of the important functions 
which can be ascribed to this organ of Thalasseina are : — 

(i) Trans])()rtation of food and water. By forming a gutter 
on the ventral surface and by producing currents by ciliary move- 
ments of the ventral ei)ithelium, water containing small organisms 
and sand pai-ticles is made to ilovv along the ventral surface into the 
mouth. In the secretion of the glands found along the ventral 
surface are caught small organisms, and particles of sand which are 
then carried into the alimentary canal with the water. 

(ii) Burrowing organ. The coelomic spaces in the proboscis 
become turgid when filled with the coelomic fluid thus making the 
proboscis rigid for burrowing purposes into the soft sand or clay. 
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This turRid and hence rigid proboscis can be compared with the 
foot of a burrowing bivalve in which the turgidity of the organ is, 
however, due to the influx of the blood into it. 

(iii) Respiration. The coelomic fluid contained in the 
coelomic canals of the proboscis performs a respiratory function. 
These canals line the inside of the ventral surface along which a 
continuous stream of fresh water is passing. Owing to a very thin 
partition between the coelomic fluid on one hand and w'ater on the 
other, the former is thus able to give up its carbon dioxide into 
and take in oxygen from the latter. Besides oxygenation of the 
coelomic fluid, the blood contained in blood vessels is also 
oxygenated. 

(iv) Besides discharging these important functions, the pro- 
boscis may act as an organ of touch and taste because of the 
presence of receptor capsules and sensory ventral epithelium. 

(v) On account of its adhesiveness owing to secretion of the 
glands on the ventral surface, the proboscis may enal)le the animal 
to creep slowly. It has been seen in smaller specimens under 
observation that the ventral surface of the i)roboscis when com- 
pletely flat, firmly adheres to the surface of the substratum. It 
then contracts and drags the animal slowly after it. 
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COMMON SAGITTAE OF THE BOMBAY HARBOUK 
( With 3 Text and 8 Plate figures.) 

BY 

S. H. Lele & (Miss) P. B. Gae 
(D epartment of Zoology, Royal Institute o£ Science, Bombay) 

The present pa])er on the common sagittae of the Bombay 
Harbour is the second of tlie series of our papers on the common 
planktonic organisms of the Bombay Harbour being published in 
this journal. It is based on the plankton collected by us regularly 
at short intervals from October to February IIKM and at long 
intervals since then. These arrow-Avorms are usually found 
throughout the yc^ar and although colourless and transparent 
they attract one’s notice by their darting movements. 

All the arrow- worms found in the Bombay Harbour belong to 
tlu' genus sagitta Avhich is oceanic and has a Avorld-wide distribution. 
It consists of about dO species wJiicli have been “cursorily” 
described aiid inchub* “a number of v(‘ry similar forms” according 
to Fowler {2). W(‘ have therefore examined numerous local 

specimens and based on tins investigation we have given here the 
characters of tlu‘se species. 

SAtHTTA OARDTNBRI 

li. Doncaster. Chaetognatlia : Fauna and Geogivaphy of 
the Maidive and Laccadive Archipelagoes, Vol. 1, 
p. 2V2, 11)02. 

(hiARA(TERS :-“The body (Plate 1, Fig. 1) is spindle-shaped, 
transj)arent and thin-walled. In living and well-preserved specimens 
it is tumid, otherwise llaccid or contracted and wrinkled. The head 
is broad and short but a])pears rather small in contraction. There is 
a distinct nock without a collarette. The trunk is thickest in front 
of its middle. It tapers rajudly forward and gradually backward. 
The tail including the caudal fin is nearly one-fifth of the total 
length of the body, including the caudal fin, i.e. from the ti]) of 
the head to the tij) of the caudal fin. It is marked ofi‘ from the 
truTdv by a slight constriction. The total length of the body varies 
from 5 mm. to 23 mm. 

The anterior fins are narrow and short, beginning anteriorly 
behind the middle of the trunk. Tlieir widest ])art is belli nd their 
middle. The jiosterior fins situated some distance behind the 
14 
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anterior fins are equally short hnt broader. Their widest part is 
about the level of the tail-septum and they are situated more in its 
front than behind. The fin rays of the paired fins do not extend 
quite to the base. The caudal fin is lar^e and rounded. 

The 8 to 10 prehensile spines are slender and sli^ihtly curved 
(Text Fig. 1). The anterior set of teeth consists of 7 or 8 short and 
liointed teeth slightly projecting beyond the anterior edge of the 
head in the middle. The posterior set bends obliciuely backward 
and consists of 9 to 16 similar teeth of which the middle ones are 
long. 



Text fig. 1 — Armature of 8. gardineri 18 m.m, long, 
a, prehensile spine ; b, posterior teeth ; o, anterior teeth. 


The corona ciliata is not usually found ev(‘n in living and 
freshly preserved specimens after staining with one jk‘i* cent, methyl 
blue solution. Out of oO specimens carcdully examin(*d only in 1 
specimens it was partially seen and in one alone it was like what has 
been figured by Fowler. It was situabMl entii’tdy on the h(‘ad just 
behind the cerel)ral ganglion and resembl(*d an liour-glass with the 
top knocked off. Kven after staining no tactile Ixxlies were dis- 
covered on any part of tlie Inxly. The ventral ganglion is in front 
of the anterior fin at a distance of the length of the latter. 

The intestine is a straight and laterally compressed tube which 
being less contractile than the bodywall appears slightly bent 
sideways in preserved specimens. The ovaries are usually short 
and stout and often curved outwwd at the tip. Jn a few large 
specimens they were found to extend ]>eyond the posterior fins. 
In mature specimens the chambers in the tail segment are found 
to be full of sperm morulae. The latter are seen moving round, 
continuously inside them. The seminal vesicles are spherical and 
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close to the caudal fins. The distance between the genital openings 
was found to vary between ten and twelve per cent, of the total 
length of the body. 


Formula of S. gardinert 


T<dal Lengt h 

1 Percentagi*- of 




jdistance betwefui 

Prehensile 

Anterior 

lV3St prior 

of the body 
in mm. 

igenital openings 

1 in total length. ! 

S])in(‘s. 1 

teeth. 

teeth. 

4-5 

: 12 

9 i 

7 

9 

11 

.11 

9 

(S 

12 

14-5 

10 -5 

10 

7 and 8 

14 

IS 

i 11 

10 

8 

14 

21 

1 

9 

8 

i(> 


Remarks : This species Avas almndantly found in winter. 
Ahhougli it was not found in the months of March, Ai^ril, and 
]\lay of later coll(‘ctions have shown that it is not altogether 
absent during these months. The drawing Avith the camera 
lucida of a S])ecimen of this si>ecies (Plato 1, Fig. 1) shows also a 
small trematode inside the body-cavity in front of the ovaries. 
Such parasitic trematodes are occasioiuilly found Avriggling inside 
the specimens of this as Avell as other species. 

Sagitta enflata and S. hexaptera are superficially similar to this 
species and have been r('cord('d at some places on the West and East 
Coasts of India. S. enflata a]>pears to be (‘asily sejiarable from this 
sp(‘cies by its shortcT anterior tins and the considera])ly longer distance 
betAV(‘(‘n its ventral ganglion and anterior fins, as seen by John (4). 
Idle ratio of this distance to the total length of the body has been 
observed by him to ho tAvice or thrice that in 8. gardineri. In this 
connection it may bc*pointc‘d out that FoAvler’s camera lucida figure 
of S. entlata agrees with tliat of Jolin’s S. gardineri on this point 
and also in the matter of ilu‘ percentage of the distance betAveen the 
genital oiienings in the total length. In the absence of the original 
specimens for comiiarison it may be suggested that S. gardineri of 
Doncaster is really synonymous Avith S. enflata of Grassi as 
previously shoAvn by Fowler and that 8. enflata recorded by John 
at Madras is a ditrerent species. 8. hexaptera can be readily 
distinguished by its foAv anterior and posterior teeth. 

SAGITTA BEDOTI 

Ed. Beraneck. Les Chetognathes de la Baie d‘Ainboine. 

Revue Suisse de Zoologie. Tom. Ill, p. 147, 1895. 
Characters : The animal (Plate 1, Fig. 2 ) is like a short and 
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stout needle. The head is rather small and looks lo the naked eye 
as an opaque end of the body in i)reserved s[)ecimens. Under a 
dissecting lens it is seen to 1)0 sej^arated from the trunk by its sliglit 
dilatation. The end of the trunk beliind it has a short but slight 
thickened epidermis which rej)resents its collarette and iiKikes this 
part of the trunk its neck. The trunk is firm and columnar with a 
slight bulge in the middle. In preserved speciimms its sides often 
sink in and the trunk apj>ears much narrow and the head more 
pronounced. The tail is a])Out {10 i)er cent, of the total l(‘ngth and 
marked off from the trunk by a slight constriction. The total 
length of the animal varies between 5 mm. an<l 24 mm. 

The anterior fins are long and wide j)osteriorly. They b(‘gin 
at the level of the v(mtral ganglion and gradually increase in widtli 
j)osteriorly. The fin rays start from the base. The ])osterior fins 
are broader than the anterior and lie more along the tail than along 
the trunk. Their widest part is quite Ixdiind the tail sej)tum and 
they nearly reach the seminal vesicles. The distance ])etween tht‘ 
anterior and the iiosterior fins is short but distitict. The caudal fin 
is roughly triangular. 

There are 7 or <S thick and strongly curved ])rehensile spines 
(Text Fig. 2). The anterior teeth vary from 10 to Id and form 
a longitudinal row bending round the anterior edge of the head. 



Text fig. 2 — Armature of S, bcdoti 23 mm. long, 
a, prehensile spine ; b, anterior teeth ; o, posterior teeth. 


The posterior teeth are ntimerous, brown and close set. Their 
number varies from 19 to 33. This set of teeth is more or l(*ss 
transverse with its one end curving backwai’d dorsally and the 
other ventrally. 

The corona ciliata is long, narrow and slightly sinuous. It 
begins in front of the eyes and extends behind for two-thirds of the 
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diBlaiice between the head and the ventral pjanglion. Under the 
low ])ower ot* the microscope the thin collarette is seen to he 
])roduced behind to the anterior fins in the form of a very thin lint 
distinct e))idermal lininj.^ It becomes aj^ain visible in the interval 
between the anterior and the [losterior fins. All over the trunk 
many transverse^ rows of tactile origans are seen. They appear as 
oval or circular deep blue spots when stained with methyl blue. 
Some tactile bodies arc found on the caudal fin. Their sensory hairs 
apiiear to be stitl and sti-ai^ht. The ventral ^an^dion is small and 
situated one-fifth of the total length behind the anterior end. 

Idle intestine often ajipears brown and in iireserved 

specimens. The ovaries are louf.^ and slender and were found to 
extend in some siiecimens beyond the posterior two-fifths of the 
lenj^th of the trunk. The ova inside are larf^e and rounded and 
may make the ovary look septate. The female .genital ojienin^ 
is situated on a conical iiapilla whicli stands out laterally. The 
testes contain sperm morulae which move round a lon^^itudinal 
septum in each chamber. The seminal vesicles when tumid 
are spout-shajied and extend from the caudal to the posterior fin. 
Their external openiims are situated anteriorly and directed out- 
ward. The distance between the j.;enital openings was found to 
vary between 11 and 13 ])er cent. 


Formula for S. bedott 


Total Length 
in mm. 
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distance bet, 
ganital open- 
ings in total L. 

ITehensile 

spines. 

Anterior 

teeth. 

I’osterior 

teeth. 

2:5 


8 

i;i 

29 

ir. 

i’i 

8 

18 

1 80 

IH 

11 

8 

11 

i 26 

47 

1:5 

8 

1:5 
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Remarks : Tliis is tlie most common sagitta of Jlombay and 
is found in fair numbers throughout the year. The length of 
usually found larger specimens varies between 10 mm. and 16 mm. 

This species was created by Beraneck for iireserved specimens 
from Aniboina in which he could not see the corona ciliata. Later 
Doncaster provisionally created a new species viz. S. polydon for 
specimens from Maidive and Laccadive Archipelagoes which chiefly 
differed from the former in jwssessing a cox*ona ciliata. Fowler 
has combined these two and revised the diagnostic characters of 
the former. 
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This si^ecies markedly dill’ers from all other sagitiae by its 
larger nuiiihers of anterior and posterior teeth. Ihit. many of them 
sn])erficially resemble this species very closely and some of them 
like S. neglecta, S. robnsta, S. ferox, H, tennis, and S. pulchra 
are found along the East and West Coasts of South India. Ihit 
this speei(‘S can be clearly separated from them by some other 
easily observable characters. S. neglecta and S. tenuis distinctly 
ditfer fnnn it by their longer distance bet^veen the genital o])en- 
ings. In S. robusta the corona ciliata does not extend so far 
toward the ventral ganglion. In S. imlchra and S. ferox the 
corona ciliata is ecpially long but in the former the anterior and 
])osterior tins are very close together or touch each other and in 
tlu‘ latter the anterior tin narrows slightly forward. 

8A(tITTA BOMBAYENSIS NOV. SP. 

Characters : The body (Plate* I, Pig. .‘0 is sleruhT and often 
lik(‘ a i)in in shaf)e. The head is broad and short but its breadth 
does not stand out as tliere is a thick collarette. Th(‘ body wall 
is muscular and the body opaque in preservation. The collarette 
continues behind as a lliin e])idermal lining on th(‘ trunk. A 
little in front of the ventral ganglion the ei)idermis gradually 
thickens again and spreads out laterally" to the beginning of the 
anterior fin. This thickening decreases gradually backward till 
it <lisnp])ears in the middle of the tail segment. The trunk is 
columnar in its middle three-fifths and rai>idly tapers forward and 
slightly backward. Th(‘ constriction between the tjul and the 
trunk is clearly seen. The tail is one-fourth of the body in length. 
The siiecimens vary from dmm. to IB mm. in length. 

The anterior fin is short and narrow and covered with th(‘ 
thickened e]»idermis along the base. It comes out (»f the latter at 
the beginning of the middle* third of the body. It gradually 
widens ba(*kward and is a little less than one-fourtb of the total 
length. TJie posterior fin is eepially short and Cipially 
in front and behind the tail seiitum. Its widest j)art is in 
the middle of its caudal half and it gradually narrows forward. 
The anterior and posterior fins are separated by one-third of their 
length. The* caudal fin is triangular with rounded corners. 

There are 9 or 10 medium-sized curved prehensile spines (Text 
Fig. 3). The anterior teeth in large speciiiiens vary between 8 and 
12 and are arranged in a longitudinal row. The jiosterior teeth in 
large specimens vary between IG and 25 and their row bends round 
backward to the mouth. 

The corona ciliata is long, slightly sinuous and a little broad 
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anteriorly. It hegitis a little in front of the eyes and extends 
backward for two-thirds of the body in front of the ventral gang- 
lion. The ventral ganglion is small and narrow and situated in 
front of the anterior fin at a distance of its own length. The tactile 
bodies are very numerous and arranged in many transverse rows. 
The sensory hairs give it a “hisihd'* appearance. They are also 
found on the caudal fin Avhere they are arranged in two or four 
columns. 



Text fig. 3— Armature of S, bomhayensis, 13 mm. long, 
seen from the ventral side. 

a, prehensile spine; b, posterior teeth; o, anterior teeth. 


The iuiestiiie is straight and narrow. The ovaries are long 
and linear and may extend heyorul the posterior end of the 
ventral ganglion. The oviduct opens to the outside on a small 
l)apilla. In the iest(*H of mature speeimens S[)ei‘ms and not 
tlieir monilae are seen. The st‘niinal vesicles in living sp(‘eim(‘ns 
ap]>ear as Avhil(*, opaipu' and glistening ])odies attached to the tail. 
Tliey are spout-shaped witli their external oi)enings being anterior 
and directed outward. In mature specimens they extend from tlie 
caudal to the posterior fin. The distance between the genital 
()i)eiiings is about 12 i)er cent, in large S])ecimons. 


Formula of S. bombayensts 
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Remarks ; This species is present in the Bombay Harbour 
thronghoTit the year but it appears in swarms (hiring the South- 
West Monsoon. 

It is characterised by the thickened ejiidermis nearly all 
through the length of the body. This thickened epidermis is 
seen even in very small specimens and distinguishes this species 
from all other species of Sagitta except S. regularis which is 
also provided with a similar thickening. The latter was des- 
cribed by T. Aida in 1897 from Ja])an and later recorded by 
Doncaster (1) from the Maidive and I^accadive Archij^elagoes. 
According to Doncaster, “ This species is very small, rarely more 
than r)mm....The tail is one-third of the length of the whole. 
...It (corona) lies entirely on the trunk.” This kind of corona has 
been drawn under the camera lucida by Bowler from a specimen 
of this species. The Bombay specimens markedly dilfer from 
this species on all these points and also in the absence of the 
ejudermal thickening anteriorly on the head. These differences 
are sutlicient to raise the local specimens to the rank of another 
S])ecies. But as remarked by Fowler, if S. regularis is not 
sufliciently observed and adecpiately described the local species 
may merge into it. We have therefore provisionally named it as 
S. bombayensis in order to point out its ditferences from 
H. regularis of Aida and Doncaster. Dr. C. John has kindly 
seen our specimens and approved of our })lan. 

The following table gives the numbers of the sj)ecimens of 
these species found in the largest catches of half-hourly tow- 
nettings of each month in the year 198J and roughly indicates the 
seasonal variation in the i)oi)ulation of these S])ecies in the Bombay 
Harbour at the surface. 



Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jun. 

Jul. 

Aug. 

Spt. 

Oot. 

Nov. 

Dec. 

S. gardineri 

130 

20 

... 1 


... 

16 

97 

187 

267 

60 

728 

1028 

S. bedoti 

690 

260 

7 

803 

375 

105 

428 

753 

604 

32 

110 ; 

203 

S. bombayensis | 

567j 


8 


183 

1336 

1243 

184 

378 

30 

62 
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THE ANATOMY OF DENDROSTOMA SEIGNIFER 
SELENKA ET DE MAN 

{Continued from Bom, Uni, Jour. Vol. Ill 5 pp, 102’118) 
(With 12 Text-figures) 

BY 

P. R. AWATI & L. B. PRADHAN 
(Roj^'a! Institute of Science, Bombay) 

THE BLOOD VASCULAR SYSTEM 

The blood Tascular system will be described under three 
separate heads, namely, the circulating fluid the blood, the vascular 
structures and the course of circulation. 

The Circulating Fluid. The blood which flows through 
the vessels is a madder red coaguable licpud containing numerous 
corpuscles in suspension. The plasma itself is colourless but the 
madder red colour of the blood is due to a kind of respiratory 
Iiigment — “haemer^dhrin contained in the corpuscles which are 
of one kind only and similar to those smaller corpuscles found in 
the coeloinic fluid of the body cavit 5 ^ 

The Vascular Structures. The vascular structures princi- 
pally include (1) the single dorsal vessel which is often called the 
heart (2) the circular or lophophoral sinus surrounding the pharynx 
anterior to the oesophageal nerve commissure (Fig. 1. Lop. Bl. V.) 
and (3) the tentacular blood vessels (Fig. 1, T. Bl. V.) 

1. The Dorsal Blood Vessel. The vessel commences as 
a posterior median prolongation of the lophoidioral sinus. It runs 
posteriorly along the mid-dorsal region of the pharynx and the 
oesophagus, and ends blindly at the place where the oesophagus 
takes an uinvard course. It can be divided into two parts according 
to the presence or absence of blind processes. In the first i)art of 
this vessel which is enclosed with pharynx and the oesoi)hagu8 in 
the tube formed of the retractor muscles, there are no blind caeca, 
while in the second part it separates out from the sheath and gives 
out numerous blind caeca from all its sides. 

The following are the histological elements in the dorsal 
blood-vessel (Fig. 1 A), The peritoneum (A.P.) forms the external 
layer while the innermost layer is formed by a distinct epithelial 
lining similar to that found in the tentacular vessels. Between these 
two layers there is a thin connective tissue, containing fibres — mus- 
cular as well as white connective tissue (A.P.) The connective tissue 
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with the external peritoneal layer appears to he continuous with that 
on the wall of the oesophagus. This connective tissue between the 
oeso])hagus and the blood vessel may initiate the rhythmic contrac- 
tions in the latter when the former is undergoing peristaltic 
movements. 



Text fig. I— An oblique flection passing through the tentacular region x40. 
Br ; Brain : L : cilia ; liop. BL V.; Lophophoral blood sinus; 

T. BL V: Tentacular blood vessel; T. P. : Tentacular filament. 



Text fig. lA — T. S. Passing through the 
oesophagus and the dorsal blood vessel 
showing that the connective tissue 
of the oesophagus is continuous with 
that of the blood vessel. 

C. : Blood corpuscle ; 

Con. T. : connective tissue ; 

D. BL : Dorsal blood vessel ; 

P: Peritoneum x400. 


2. The Circular or Lophophoral Sinus. This sinus 
Surrounds the pharynx anterior to the oesophageal nerve commis- 
sure (Fig. 1 Lop. Bl, V). 
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3. The Tbntaculae Blood Vessels. The filament appears 
triangular in shai 3 e with round corn(TS in a transverse section. 

Histology of the tentacular filament (Fig. 2). Externally each 
tentacle is covered over with a thin layer of the cuticle. Below it 
lies the epidermal layer, the ei)ithelial cells of which are of two 
sorts : — 

(i) Ciliated columnar cells on the concave surface, 

(ii) Cubical non-ciliated cells on the convex and the lateral 
sides. These cells are covered over as already mentioned by the 
cuticular layer. 


CONVeX 51Dt 



COHCME 5I0E 

Text fig. 2~T.S. of a branchial filament showing the three tentacular blood vessels. 
Cl. Or : ciliated groove; Con. T. : connective tishue ; Ct.. : cuticle ; 

Dp. ; Epidermis ; L : cilia ; Lat. T. Bl. : Lateral tentacular l)lood 
vessel ; M. T. Bl. V. : Median tentacular blood vt'ssel ; 

Me. (B. Mucous gland ; S.KC. : Skeletal cell ; 

T.n. : Tentacular nerve, x 400. 

There are a few unicellular ulaiKls on the convex side 
and in between the ciliated cells (Me. 01.). These glands seem I" 
secrete muens which forms a striuj' which is washed iiito the 
mouth by the current of water and which entangles minute particles 
of organic substances of food and which therefore helps the animal 
in catching its food. 
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Below the epidermal layer is found the connective tissue 
which nearly fills the core of the tentacle. Enclosed in the 
connective tissue (Con. T.) arc found three blood vessels one at 
each rounded corner. The middle of the blood vessel which is 
situated at the convex side is larger than the other two (M.T.Bl. Y ; 
Lat. T. BL V.) Each blood vessel is lined l^y a delicate layer of 



Text fig. 3 — A diagram showing the connection of the two lateral vessels with 
the median vessel at the opex in the tentacular filament : L ; cilia ; 

Lat. T. Bl. V. : Lateral tentacular blood vessel; 

M.T.Bl. V. : Median tentacular blood vessel. 

endothelial cells of which the nuclei are more prominent. The 
connective tissue consists of fine fibres traversing in all directions 
with a few prominent rounded cells with a distinct nucleus. These 
cells are similar to those described by Shipley^ in Phymosoma as 
“ Skeletal cells Besides these there are also muscle fibres 

1. Shipley A. E. (1890) on Phymosoma varians Quarterly J. Micr. Soc. 
London. Vol. 31, p. 1, 
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embedded in the eonni‘ctive tit^sne. The tentacle is richly supplied 
with nerves. Th(‘ main tentacular nerve given oil I'rom the cir- 
cuinoesophageal commissure runs through the connective tissue 
matrix of the tentacle. This nerve gives elF numerous delicate 
branches to all the parts of the tentacular filament. 

The Course op Circulation : The dorsal blood vessel 
with its rhythmical contractions initiated by the ])eristaltic move- 
ments of the oesophagus is considered to act as the heart. A wave 
of contracti(ni appears to start either at its ant(‘rior or posterior end 
and to drive the fluid slowly to tlu* o]>posite end. The current after 
a very short time is reversed in its directicm and then th(' blood is 
seen to be llowiug in the opposite direction. 

When the course of circulation is forward, the dorsTd vessel 
em])ties its contents into th(^ lophoi>horal sinus from which it goes 
to the tentacidar vessels. The blood in the lo])h()phoral sinus pasS(‘S 
to each of the tentacular filament through the t\v(i lateral vessels and 
then turns back to the base of the filament through the singh^ 
median vessel (fig. After an interval of about ten to fifteen 
seconds the direction of the flow of the blood is nwersed and some 
of the blood in the lateral vessels Hows Imck to the lopho])horal 
sinus, hut the direction of the hlood current in the median vessel 
remains all the while the s«ame and is never revers(‘d. (Consequently 
the aerat(*d blood is c(»llected in the loplu^dioral sinus and when the 
direction (d’ the i)erstaltic movements of th(‘ dorsal vessel is changed 
the ]o])hophoral sinus empties its contents into it. Again after a 
lai)Se ot about ten to fifteen seconds, there is a wave of contraction 
from behind and tht* whole process is re])eated as Ixdore. 

Diagrammatic representation <.»f the course of circulation : 


Tentacle 



Lopbopboral Vessel 
T \ 
Dorsal Vessel 
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THE NERVOUS SYSTEM 

The nervous system is divided into two main parts ; the central 
and the peripheral. The former comprises the brain and the 
ventral nerve cord, while the latter consists of tlie nerves from tlie 
brain (the cerebral nerves), the nerves to the botlywall, and the 
nerve plexiises on the digestive tract, the siundle muscle, the 
bodywall, the retractor muscles etc. 

1. The Central Nervous Systems : — The brain or the 
cerebral ganglia measuring about O-d mm. in a specimen of 
;b7 cnis. length has a heart-sliajied outline altliongh it is ])ilobed 
(Fig. 4 Tlr.). When viewed dorsally tlu‘ posterior side a])pears 
to be convex while anteriorly are found two pi'ominent lobes 
with a shallow groove between them, (dose to its anterior margin 
are found eml)edd(‘d two small black spots usually S])oken of as the 
“eyes’' or the Si‘nse ])its (Figs. 4 and d Ky.). Their ventral surface 
is directly in contact with th(‘ dorstil vessel. whil(‘ the vent ro- lateral 
margins ar<‘ abutting against tin* sides of th(‘ }>harynx. The dorsal 
surface on the other hand is free in the body cavity. 

The histological structure. The brain substance is made up 
of nerve fibres in the centre and nueleial cells at tin* peripliery 
(Fig. d). Th(‘re are, how(‘v(‘r, no n(‘rv(‘ ccdls towai'ds tln^ v(‘ntral 
margin, hut it is mainly occupii^d by nerve iihres from c'entral 
region. This ventral margin as already stat(*d above comes in con- 
tact with the dorsal blood-vessel. 

The nerve cells are generally small with deeply stain(‘d central 
nuclei. They may he unijxdar or liijiolar. At the posterio-dorsal 
angle of the brain ar(‘ f<uiud a few jxTuliar bodies known as “giant 
cells”. These cells are alnnit four times bigger than the oj\linary 
nerve cells and are generally unipolar. They are uiorc* or less 
pear-shaped and their uuchd are relatively smaller in proiiortion to 
their bulk and are locatoil towards the base. Sucli giant cells are 
not, however, found anywhere else in tlu‘ nervous system. 

The Ventral Nerve cord: The ventral nerve cord is formed 
by tlie meeting of the two circumoesophageal commissures issuing 
one from each side of the brain (Fig. 1. Oes. N.). After its 
formation, it shows no trace at all either of its division into two 
halves as in annelids or concentration of nerve cells in any par- 
ticular region or ])laces along its course. It is attached throughout 
the ventral bodywall ])artly by the perijiheral nerves and partly by 
the connective tissue sheath which forms the external coviTing as it 
runs along the ventral surface of the liody as a straiglit filament. 
It is somewhat flattened in the region of the introvert while it 
gradually becomes cylindrical t()^\’ards the posterior end where it 
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terminates in two or three unsymmetrical slender neiwes which 
enter the body wall. There is no ganglionic swelling at the termin- 
ation of the cord as in Sipuncnlns’. 



Text fig. 4— The Central Nerve System. 

Ant. Cer. N. : Anterior cerebral nerves; Bd. N. : Nerves to the body wall ; 
Br : Brain ; D. Br. N.: Doisal branchial nerves ; Ey : Eye ; Lat. N.: Lateral 
nerves ; Lat. V. Br.n. : Lateral and ventral branchial nerves ; N. : Ventral 
nerves ; Oes. N. : Circumoesophageal nerve ; Ph. N, : Pharyngeal nerve; 
Post. Cer. N. : Posterior cerebral nerves. 

The Structure of the Nerve cord ; In a transverse section 
the structure of the nerve cord api)ears to be as follows : 
Externally there is a peritoneal membrane ; next to it on the inside 
is formed a thick connective tissue in w^hich are seen fibres and 
nuclei of the two bundles of the longitudinal muscle fibres in the 
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lateral aspect of the cord. Then comes the central nervoTis inasB, 
in wliich nerve cells are agj^regated on the ventral side of the cord 
and the fibrous mass on the dorsal. This arrangement is quite the 
reverse of that found in the brain substance. 

The lateral longitudinal muscle fibres in the connective tissue 
of th(‘ nerve cord bring about the contraction and extension of the 
cord corresponding Avith the movements of the bodywall of the 
animal. 

11. The T^eripheral Nervous System. Tt consists of 
(1) cerebral nerves and (2) nerve rings from the ventral nerve cord 
in the bodyAvall and GO the nerve plexuses. 

(1) Gerelmtl Nerves : — ( a ) anterior cerebral nerves : 
From th(‘ anterior convex lobes of tht> Imnn are given small nerves 
two on each side of the groove whicli supply the skin of the 
anterior region of tlie animal (Fig. 4 Ant. Cer. N.). (b) Posterior 
cei’(d)rul Tierves : From the posterior part of th(‘ brain are given 
olf numerous nerves to the retractor muscles. The large circum- 
oesophageal commissure also gives out after encircling the pharynx 
me(‘ts its fellow from the other side to form the ventiul cord. Each 
of them su))ply nerves to the anterior parts of the body. 

Three nerves are given from each of the circumoesophagoal 
commissure. The first sui)plies nerve to the dorsal branchiae 
(i). Pr. n.) The second nerve which is perhaps the largest 
arises from the middle of the commissural nerve ami supplies the 
lateral and the ventml branchiae ( Lat. V. Pr. ii ). These tentacular 
nerves Immch out on their course anti one branch is supplied to 
each filament of the tentacle, the nervey filament running through 
its centre of the filaiiuuit beneath the ciliated groove (P"ig. 2. T. n). 
The third commissural branch which is shorter arises from the 
p()Sterio-v(mtr;il side and sup])lies nerves to the i)harynx (Fig. 4 
Idi. N.). Numerous small nerves are given off to the body-wall 
from the lateral side of each of the circunioeso]diageal commissural 
nerve befort' it forms the ventral nerve cord (Fig. 4. Bd. W.N.). 

Nerve rings from the ventral nerve cord in the body- wall. 
There are innumerable latend nerves arising along the whole length 
of the cord on both sides but there is no indication of any meta- 
m(*rism or regular rejietition of any kind in the armngement of 
their nerves ( Fig. 5 ). Each nerve takes its origin from the lateral 
side of the nerve cord. It is surrounded at its base (before it divides), 
by a thin connective tissue sheath, containing a few elastic fibres 
( Con. T ). Each lateral nerve first passes outward and immediately 
bends ventrally to enter the body-wall. It then divides and carries 
branches in between the two layers of the bodymuscles. Each 

10 
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branch of the lateral nerve runs from one side of the cord to the 
other along the dorsal aspect of the body, thus almost encircling 
the latter ( Cn ). The ring is, however, not complete as it is on the 
ventral side below the nerve cord. 

The bodj-Avall is richly supplied with a network of these nerve 
rings. Each of them is subdivided and each subdivision supplies 


CofuT. N. 



Text fig. 6— Surface view of the skin showing the network 
formed by lateral nerves, 

C. n. : Circular nerve fibres ; Con. T, : Connective tissue ; Ep. GL: Epidermal 
gland ; Lat.N.: Lcternal nerve ; P. n. : Peritoneol nerve plexus x40. 


a x)articular area, such as the peritoneal layer, ( P. n,), the sub- 
epidermal area etc. In the sub-epidermal area, however, the 
nerves form an intricate network which supplies nerves to the 
epidermal organs. 

3. Nerve Plexus : They are found at different places 
forming the sub-epidermal plexus, the plexus on the wall of the 
alimentary canal, plexus on the retractor muscles etc. 
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SENSE ORGANS 

The Epidermal or^^ans or “ The Sense papillae — The whole of 
the external eihdermal layer is sensory, that is, tactile in function 
l)ut there are a few localised sense organs of which the structure 
and position is already described in connection with the epidermis 
and its organs in the first i^art. The function of these organs seems 
to be both sensory and protective. I'heir cells secrete mucus for 
covering and ultimately removing foreign bodies attached to the 
external surface of the animal and x>lay an important role in 
liringing about tlie contraction of the whole body, thus exposing the 
minimum siirface of the animal to the outside world. The con- 
traction of the animal which is effected 1)y a nervous mechanism is 
descril)ed below. 

Each cell is iirovided with a sensory hairlike process at the 
distal end. This process is connect(‘d with the sub-epidermal nerve 
plexus which is linked with the nerve rings. The latter as 
described above from the main branches given off from the ventral 
nerve cord. At the slightest disturbance at the external surface of 
the body, the sensory stimulus which is carried to the ventral 
nerve curd, through several connecting nerve links causes the 
contractirui of the longitudinal body muscles and thereby brings 
about the sliortening of the whole body. 

There is a difference, however, in the nature of the stimulus 
and hence the response is also different. A slight disturbance or 
irritation at any external surface of the body ma^^ cause only 
secretion of mucus from the cells of the papillae to flow at that 
region, in order to remove the source of irritation, but the 
continued disturbance at the same place may bring about the 
contraction of the whole body through the nervous mechanism 
already described. 

Another function Avhich has been attributed by some observers 
to these glandular cells is that their secretit)n seems to soften and to 
dissolve soft jxirts of stones or coral rock in which sipunculoids 
burrow^. 

2. The “ Sensory pits ’’ or the “ Eyes These sensory pits 
which are sometimes referred to as “ eyes ” are not well developed 
in this animal, l^hey constitute a j>air, one at each antero-Iateral 
margin of each lobe of the brain (Fig. 4 Ey.) 


l. Shipley A. E. (1890). Phymosoma varians quarterly J. Mier. 
Soc Vol. 31. p. 1, 
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Each sensory pit (Fig. 6) consists of two parts. Pigmented 
vescictilar swelling (Yes) embedded in the substance of the brain and 
tubular structure (6 Tb.) in continuation of the swelling. The 
tubular portion passes outwards and horizontal to the long axis of 
the body, upto the mid-dorsal line, to meet the one from the other 
side and then to oj)en by a common short vertical channel into the 
oesophagus (o'es) just anterior to the cerebral lobes. The vescicular 
swelling eml)edded in the substance of the brain contains a homo- 
geneous co-agulable fluid (FI.), probably a product of secretion of 
its living cells. 



Text fig. 6— Horizontal section of the brain showing the origin of the duct from 
each of the sensory pits and their common opening into the oesophagus x 40. 
Ey : Eye ; FI : Fluid ; Nc. : Nerve cell ; Oes : Oesophagus ; Pg. c. ; Pigment 
cell ; R. R.: Retractor muscle ; T : Tentacle ; Tb : Tubular Portion ; 

T. Bl. V. : Tentacular blood vessel ; Ves ; Vesicular portion. 

Histological Structure. The layer lining the sensory 
pit is one cell thick. The cells are elongated, more or less columnar 
with granular protoplasm and the nucleus at the proximal or 
narrow end of the cell. None of these cells is ciliated as described 
in the “ cerebral organs’’ of other sipuneuloids. The arrangement 
of these cells seems to be more definite towards the inner or the 
vescicular portion. 

The vescicular swelling of the sense pit organ is linked with a 
layer of jiigment cells (Fig. G and 6A Pg. e.) four to five cells thick. 
Each cell is round having a prominent nucleus at the centre. The 
pigment granules are, however, restricted towards the outer 
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periphery of the cell. The black colour of the sense pit which is 
seen from outside is due to these pigment cells. 

Functions of the Hense Pits. From its relation with th(‘ 
oesophagus, the nature of the function of these sense pits seems to 
1)6 different from that of similar “cerebral organ ” either of sipu- 
nculus or phyniosoma. In the case of Phymosoma it is said that 
these act as rudimentary eyes to distinguish darkness from light^. 
Tliefore i>igmei)t cells in Dendrostoma are not photosensitive and 
therefore cannot be regarded as photoreceptors. Obviously they 
cannot function as visual organs as vision requires, the projection of 
a focused image of the source of light upon suitable photoreceptors. 
At the same time the presence of pigment cells cannot be explained 
satisfactorily. It may be that the black pigment may not always 
res])ond to light stimulus. 

Another function attributed sometimes to these organs, in other 
Sipuneuloids, is that, they are tactile and sensory in function. 
But since the sense pits in Dendrastoma are in no way connected 
with the outside world and they open into the oesophagus, it is 
futile to suggest that they also perform the similar function here. 

They may act as statocysts or balancing organs as in other 
animals such as mollusca. 

It may be strongly ijresunied that they may act as water 
testing organs. 'J'he water that passes through the oesophagus into 
the alimentary canal may be tested at the spot where these organs 
open into the oesophagus and in the case of unsuitable wuter, the 
mouth n)ay be closed and this water may no longer pass into the 
alimentary canal. This sense organ can favourably be compared to 
the Jacobson’s organ in the craniata or the osphiudium in mollusca. 

THE EXCRETORY SYSTEM 

In Dendrostoma the nephridia or tlxe excretory organs are in 
the form of a single pair of “brown tubes’^ 1’hey are situated far 
forward at the anterior end of the animal, their external openings 
(nephridopores) being a little i)osterior to that of the anus. They 
lie on either side of the mid-ventral line, a little distance away 
from the nerve cord. 

Each nephridium is nearly a straight tube of a yellowish colour, 
very mobile in the living condition and due to the muscle coat of 
its wall, the organ is callable of being shortened and elongated and 
also of twisted into a variety of shapes. The body of the nejhri- 
dium hangs free in the coelom from the point of its attachment to 
the body- wall at the external opening. 

1. Shipley, Cambridge Natural History Vol. II, 1901, p. 417. 
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In each nephridinm (Fig. 7) three separate regions can be 
recognised. The nephrostome region commencing with a funnel 
like orifice fringed with long cilia and opening into the body cavity, 
the body of the nephridinm which is tubular and glandular region 
(Tb, Gl. Kg.), and the nephridiopore region which is a muscular sac 
opening to the exterior by the nei)hridiopore through which the 
products of excretion are from time to time thrown out by the con- 
traction of its walls. 



Text fig. 7 — L. S. of brown tube showing the arrangement of the 
internal and external openings* 

BL : Bladder ; O.M. : Circular muscle layer ; Ct. : Cuticle; Ep. : Epidermis 
L. M.: Longitudinal muscles ; Rn,P. : Nephridopose; En*St.: Nephrostome ; 
Tb. Gh Rg. ; Tubular glandular region xiO. 
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The Nephrostome and the nephridiopore. The nephrostoine 
(Rn. St.) consists of a ciliated lip and is situated near the ext(Tnal 
opening ( Rn. V . ). The external opening is situated jnst 
behind the internal and communicates with the outside ])y a 
short neck leading from the bladder (BJ.) to be described later. 
The nephridiopore (Rn. P.) situated at the ventro-lateral aspect of 
the body is surrounded by a thickened ring of connective tissue in- 
termixed with circular muscle fibres forming a sphinkter. The 
close x^roximity of these two pores the ne])hridiopore and the 
nex>hrostoma seems to indicate that the nephridium is doubled 
upon itself during the course of development. The body of the 
nephridium may again be divided into two ])arts, namely, the 
anterior swollen and nonglandular region the bladder (Bl.), and 
posterior glandular portion of the body the x>esterior i^rolongation 
of the bladder. The diameter of the bladder is a1)Oiit three or four 
times that of the iiosterior tubular i)ortion, the single lumen of 
which is, however, partially divided by a number of sejita project- 
ing into it. 



Text fig, 8— T.S. of the brown tube passing through the glandular region. 
P ; Peritoneum ; Rn. Ep ; Renal epithelium ; Ve : vesicle. x2C0. 


Minute histological structure of the body of the Nephridium. 
(a) The bladder. Three layers can be recognised in the wall of 
the bladder, namely, the external peritoneal layer, the middle of 
irregularly arranged muscle fibres and the innermost single layer 
of cubical cells. 
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(b) Tulnilar glandular portion. (Figs. 8 and 9), Externally 
the nepliridium is covered by the j)eritonemn some of the cells o£ 
which are ciliated (P.). This layer is essentially distinguishable 
from the iiephridial cells by its avidity for staining reagents and 
also by the absence of secreting gramiles. 

Next to the peritoneum there is a thin layer of connective 
tissue matrix in which are found strong circular axui longitudinal 
muscle fibres. The internal epithelium consists of cells in many 
tiers which project into lumen of the tube (En. Ep). ''J'he cells are 
exti*emely long and are loaded with fine yellowish granules which 
seem to bo waste nitrogenous i)roducts of the bodj-finid. In living 
animals these cells are found to possess at their distal extremities 
many large thin walled vescicles (Ve.), which are thrown ofl* from 
time to time into the lumen of the tube. These vesicles in the 
lumen resemble more or less drops of oil, when examined in a 
living condition. It is probable that the excretory products of the 
nephridial cells are stored up in these vesicles before being dis- 
charged together with the vesicles themselves. 



Text fig. 9— A portion of the same seen under a high j)ower. 

P : Peritoneum ; Rq. Ep. : Renal epithelium ; Ve : Vesicle. x270. 

The hemispherical cups or depressions between the flattened 
epithelium, described by Shipley in Phymosoma, are absent in 
this animaP. The excretory sohible products appear to be absorbed 
directly through the peritoneal layer into the nephridial cells and 
form vesicles while the nephrostome of the nephridium functions 
as the inner opening of a gonoduct. 

1. Shipley A. E. (1890). On Phymosoma variana. J. M. S, Vol. 31, p. 1. 
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Other solid elements besides the vesicles in the lumen of the 
body of themephridium are eggs in the female and spermatozao in 
the male, and also the coeloinic corpuscles. The presence of the 
latter escaped the notice of many observers who have therefore 
maintained that the nephrostome has the jjower of selecting the 
generative cells only when they come within their reach while they 
reject coeloinic corpuscles. 

As a rule two is the normal number of nephridia, but some 
five or six stray cases are met with in which the animals are found 
to possess sometimes three nephridia two on one and one on the 
other or at times only, that on the right or left being absent. 

Besides beiiig excretory, the nephridium acts as a gonoduct, 
the genital cells, either ova or sperms are taken in through the 
nephrostome and discharged to the outside through .the nephri- 
diopore. 


REPRODUCTIVE SYSTEM 

The animal is uni-sexnal. There are no external characters 
by means of which the two sexes can be distinguished from out- 
side. Tn both males and females, there is absolutely no difference 
either in size, shape or colour of the animal. The testis and ovary 
are found in the same position in the two sexes and cannot be 
distinguished from each other without the aid of a microscope. 
Each gonad forms a transverse ridge at the posterior edge of the 
retractor muscle, near its attachment to the body- wall and extends 
across the median line just below the ventral nerve cord (Fig. 10, 
G. O.) This ridge is formed of modified peritoneal cells which 



Text fig. 10 — A view of the generative organs at the base of the two 
retractor Muscles (R, R,), The ventral nerve cord (N.) lies 
between the tnusoles and the generative ridge. 


17 
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became modified, in the case of female, into ova and in the case 
of male into the mother cells of spermatozoa. The free end of 
the genital ridge is irregular and this irregularity gives it a frilled 
api)earance. 


Eggs break away from the ovary in their early stage of 



development, but they increase in size whilst 
still floating in the nutritive coelomic fluid. Each 
of them is round in shape, with granular pro- 
toplasm and a prominent central nucleus which 
occupies the major portion of the egg (Fig. 11). 
The latter secretes a thick membrane around its 


Text fig. 11 body. There is no micropyle. 


Like the eggs the mother cells of spermatozoa break away in 
an immature condition and atain development in the 
coelomic fluid. Each of them has a rounded head from 


2 to 2 • 5/a in diameter and a short spinous process at 
its anterior end, (Fig. 12, Sp.) while at the other end 
there is a long tail of about 300/a to 400/a in length 
(Fig. 12. t). 

When the reproductive cells are completely 
developed they make their way into the lumen of the 
brown tube. The exact way in which this is 
accomplished is not clear. But the old idea, that 
the internal opening has the power of selecting 
generative cells only, when they come wthin its 
reach while it rejects the coelomic corpuscles, is 
entirely erroneous. The coelomic corpuscles are 
clearly seen in the lumen of the nephridium though 
they are a few in number compared with reproductive 
cells. This paucity of the corpuscles may be due 
to their being disintegrated in the lumen of the 
nephridium. 



With regard to the proportion of sexes in this animal, it is 
found that the number of females is predominently large over the 
males. The proportion of males to females can roughly be stated 
as 1 : 60. This is not a phenomenon peculiar to this animal only. 
As will be seen from the following observations of previous 
workers, that the relative abundance of one sex over the other is 
also common in other Sipunculoids. For example Keferstein in 
1862 noticed much disparity in the relative number of males and 
females of Phascolosoma. Only two individuals with spermatozoa 
were found among 200 specimens of females with eggs. 
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Claparede in the following year, found only one male in 112 
females, and this one of a different species. 

This disparity may be due to one of the following facts : 

(1) Animal may be male first and then become female 
thi'oughout its life (Protandry). 

(2) Males may be extremely minute escaping observation. 

(3) There may be factiltative i)arthenoglusis. 

Owing to the extreme i-arity of the male, it was found difficult 
to make any investigation with regard to the embryomic develop- 
ment of the animal. 

Experiments on artificial fertilization are being made. The 
results are not as yet definite to be announced here. 



132 JOUBNAL OP THE UNIVBBSITT OF BOMBAY, VOL. IV, PABT 5 




Reviews 


Midwifery hy Ten Teachers^ under the direction of Clifford White. 

Ed. by 8ir Coinyf« Berkeley, J. S. Fairbairii and Clifford 

White. Fifth edition. (Arnold & Co.) London, 1935. I85. net. 

The liook has been admirably written for the student and 
proves Avithout doubt of much practical use to him even afterwards 
in his practice. It is the fifth edition and no iiains have been 
sjiared to brin^^ information up to date especially about the 
functions of the anteidor pitutary lobe and the ovary and their 
liearings on menstruation and pregnancy, about Aschhiem-Zondek 
test and its utility in diagnosing Vesicular mole, about Toxaemia of 
jiregnancy and puerperal sepsis. It is adequately illustrated, but to 
atbiin comi^leteness some more figures are wanted on lower 
segment operation, described with classical Caesairan section, as 
it is often resorted to nowadays, especially in test labours; and 
the student will find it easy to understand its technic by the 
help of such illustrations. Again, there seems to be a mistake in 
naming different planes on Fig. 45, page 224. The plane of the 
anatomical outlet has been called ‘the plane of least pelvic 
dimensions ’ and vice versa, an oversight which may be revised in 
the next edition. 

In the management of face presentation, a description is given 
for converting the face into vertex. At the outset it has been 
mentioned, “ such methods may do harm by precij^itating rupture 

of the membranes the face presentation is likely to recur ” 

Yet a method is described, although in the following para, while 
summing up the position, it is mentioned ‘though success is 
unlikely’. The description of such a doxibtful and impracticable 
method may better be dropped. It will be to the advantage of the 
Student from examination point of view. 

In the treatment of eclampsia for the control of fits, opium 
up to two grains in twenty-foxir hours has been advised but it can bo 
conceded that limitations have also been laid down. However, what 
has been found ifere is that whenever the drug is given more than 
one grain, even when the initial dose of morphia may be gr. i, 
the, respirations are lowered seven or eight per minute and 
sometimes stopped and artificial respiration has to be resorted to and 
kept up for hours together. Even Dr. Fitz Gribbon has expressed 
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his views against snch a big dose. Knowing the limit to be 
reached and forgetting the qualifications hedged round the 
administration of morphia, practitioners do in their dismay inject 
at short intervals morphia in order to bring fits under rapid control 
without waiting reasonably to see the effects produced by the 
initial doses. Again other drugs, such as Sodium Luminol by 
injection or Chloml Hydras per rectum, may be employed to 
supplement the effect of the effective dose of morphia, which 
avoids the dangerous influence of morphia on the respiratory 
centre and at the same time the fits can be controlled. So to 
err on the safe 'side and to prevent practitioners merely 
remembering the dangerous limit, which they recklessly rush to 
reach without using discretion, the dose advocated in such a 
standard text-book should not be more than a grain. Even 
Stroganoff does not advise more than f gr. of morphia in 14 hours, 
given in combination with Cloral Hydras. 

With all these minor points, as has been already mentioned, 
the book is the real text-book for the student, meeting his demands 
in all respects. It richly deserves the great popularity that it 
has rightly earned in the student world. 

N. A. P. 


Lecturer on Diseases of Children by Robert Hutchison ; 
7th Edition. (E. Arnold) London, 1936. 21s, net. 

These lectures were delivered by the author to his students 
at the London Hospital. Even in cold print, they have still retained 
all the interest, information, lucidity and attractiveness that one 
invariably finds on hearing these learned discourses delivered by 
such an erudite scholar, acute observer and Clinician, and a refined 
lecturer. This Seventh Edition has been thoroughly overhauled 
and brought up to date. Perusal of this book would create 
sxifficient interest in this important branch of medicine and the 
detailed discussion of treatment would be very valuable to the 
student and practitioner alike. The book has already established 
its well-merited popularity and good wine needs no bush. 

B. G. V. 


Text Boole of Biology by E. R. Spratt and A. V. Spratt, 
published by Universal Tutorial Press, London, 9/6. 

The authors have written this text-book of biology for the 
benefit of students completing their secondary education and 
preparing for Intermediate Science and Medical Entrance Examina- 
tion of British Universities. Both the authors have taught the 
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subject for many years and treated it lucidly and exhaustively in 
this book. 

They have arranged the treatment of plant and animal types 
so as to bring out how these two kinds are the outcome of the same 
life activity and how they live in associations for mutual advantage. 
A chapter is devoted to the chemical messengers of the animal body 
and the chapters on the physiology of plants and animals describe 
many simple illustmtive experiments. 

The value of the book would have, however, enhanced if the 
last chapter dealing with evolution, heredity etc. had been consider- 
ably increased. 

S. H. L. 
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ACCOUNT OF AN EXPLORATORY TOUR IN CERTAIN 
PARTS OF SIND IN SEARCH OF 
PRE-HISTORIC CULTURE. 

The discoveries of the Archaeological Department at the site of 
Mohen-jo-Daro have created enough interest in Sind for the 
ordinary people to speak about mounds known to them and 
generally to ascril)e to them great antiquity. In January 1935 
when I decided to visit Mohen-jo-Daro and certain other centres of 
ancient culture in Sind with one of my pupils, who was intending 
to write a thesis on the cultural history of Sind, I came to know 
that there were numerous mounds, not explored by the Archseolo- 
gical Department, on the Eastern bank of the Indus. Some of 
these mounds, I was told, were situated in the State of Khairpur. 
Having known that Mr. N. G. Majumdar of the Archaeological 
Department, had explored during his toura only one important 
mound on the Eastern bank of the Indus, viz. the Chanhu-Daro in 
the Nawabshah District, I came to the conclusion that a survey of 
the reported mounds in Khairpur State was very important in view 
of the fact that they would be a considerable distance Noilh of 
Chanhu-Daro and almost due East of Mohen-jo-Daro. After visiting 
Mohen-jo-Daro in February, I reached Khairpur and made further 
enquiries with a number of Officers of the State and also with 
H, H. the late Mir Saheb, who was deeply interested in the 
antiquities of his State, These enquiries convinced pie of the 
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desirability of visiting the places that were mentioned to me during 
my enquiries. The Government of H. II. the Mir Saheb gave me 
facilities for my work for which I am very thankful to them. Of 
the four sites that T exi)lored three have yielded unmistakable 
evidence of pre-historic culture while the fourth definitely belongs 
to the Buddhistic age. I have confined this account only to the 
three i)re-historic sites. 

Naru-JO-dhoro. Naru-jo-Dhoro is the name of a hamlet 
consisting of a few huts of Haris. It is supposed to have been 
named after a Hindu gentleman who lived there five generations 
ago. It is said of him that he owned large lands and built a well 
which forms the main water supply for the hamlet even to-day. 
Some river is supposed to have run by its side in olden times and 
the word ‘Dhoro’* meaning ‘hollow’, ‘ river basin supports the 
traditional account of a river running l)y the place. The legendary 
king Dulai’ai who, as is well-knowm to students of Sind histoi-y, 
figures in connection with the ancient city of Arore is also con- 
nected with this place in the traditional story told about this mound. 
The mound is supj)osod t<» l)e the ruins of a city of that King. 
As in the story about Arore so in the one about this place the 
ruin of this city is ascribed to his traditional lust which in tliis 
story iin])elle(l him to demand the riglit of the first night witli 
every newly wedded bride. There is also an alternative folk-tale 
which ascribes all this to a king named Kasha who in the secjuel is 
identified with Hularai. 

About two miles east of the Railway Station Tando Masti Khan 
there a])i)ear a number of sand-ca]>ped ridge^s ext (Tiding over large 
area. Towards the south-eastern (md of th(‘ rang(‘ and in continu- 
ation with it lies the ridge whicli is calleil the mound of Naru-jo- 
Dhoro. It lies within a few yards of the beaten track, tliat runs 
from Tando Masti Khan to Kot-Diji on its southern sid(‘ aiul is 
about 7 miles north-Avest of Kot-Diji. This mound is distinguished 
from other sand-capped ridges by its reddish colour Avliich it bears 
b(^cause of the pottery-pieces strewn about on its surface. 

On reaching the jdace I could see the jiottery pieces and later 
came across a few broken flakes of chirt and flint. In the mean- 
while one old villager informed us that somebody had excavated 
largo eailhenware pots from the western side of the mound. I got 
a few trenches dug with the help of the few labourers that 1 had 

*Iii Kathiawar a mound is generally spoken of as a ‘Timba ’ but at Vala 
I was informed it is also called by the villagers ‘Dhoro^ At 
Cambay the word used is either ‘ Tenkra * or 'Dhado*— cf. Bindhi 
‘Tukkar^ and ‘Dado*. 
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there with me. Of the twelve small pits dng at various placets five 
yielded no pottery whatsoever either whole or in pieces. The 
others yielded whole pottery, or pieces of pottery, or stoiu*- 
implements within two to four feet from the surface. At one ])lace 
the pit was dug to the depth of about seven feet but owing to the 
sand falling in I had to give up going (ieex)er. Most of the pots 
were dug up in the west corner of the mound. Tlu‘ i)aintcMl i)ottery- 
I)ieces, p]. VI, and l)ones of a bovinci animal were found in 
the ])it on the north-western slope. All the miniatun'. j)ots, 
exeej)ting one, ]d. II No. 17, which was found in the iht on the 
north-western sloj)(‘, were found in tlie western-most idt. Ilie 
stonc-iini)lements, i>l. XIV Nos. 7-14, were also found in these pits. 
The gold ])iece, which is not figured in the i>lates, and the largest 
eartheinvaro ])ot figurc'd in th(‘ plate. No. lY, and two of the shell- 
bangles, the larger ones, pi. VII, were found in one of the western- 
most pits. In anotlier pit was found a greenish blue tubular 
ston(‘-bead. In another [dt in this corner were found the other 
shell bangh'S and the copiier miri'or, pi. XIV, 17. The pots 
excepting in one xut appeared to be lying in situ. Only in one pit, 
from which came the beautiful large vase, jd. Ill, No. l,and othcT 
vases with red wash, the pots were lying in a heap. The tine small 
l)ot with high slender base, \)h II, was found in the jiit which 
was dug on the toj) of the mound almost at the centre. Almost in 
a straight line with this pit a few yards away on the north was 
found in a pit a human burial. The skeleton which was lying 
aboiit three feed belou' the surface was very carefully laid and was 
rather longish, at least six feet in lenglh. It lay on its back with 
the legs stretched almost due south and the hands lying stretched 
by the sides. The heacl and the chest were slightly raised above 
the line of the rest of the skeleton. The bones began to crumble 
when they were picked up. Only a fevv of the long bones and the 
parietal jiortion of the skull reached safe Bombay. Mr. G. M. 
Kurulkar, Associate Professor of Anatomy in the 8. G. 8. Medical 
College, Parel, who is studying the few bones that are intact, tells 
me that it was a male and that its height could not be less than six 
feet and was a mesaticeixhal. In some of the bones, he tells me, 
the ijrocess of fossilisation had definitely started. On making 
encpiiries with the villagers 1 found that that place was not used at 
all as a burial place in recent times. Further the orientation of th(‘ 
burial — wdth feet lying due south — precludes the possibility of its 
being a Mohammedan burial. No distinctive pottery was found 
associated with this burial. In a pit dug in the North-east corner 
was found the i)ot No. 4 in pi. No. II, standing on a dish ; and 
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embedded in the earth in it was fonnd a fine smooth immmiilitic 
stone about an inch in length. 

Nowhere in the pits dug was there any evidence of walls or of 
bricks. All the stone-implements, excepting eight, were collected 
from the surface, the largest bulk of them being from the north- 
eastern slopes. A potter from Kot-Diji, whom I summoned for 
restoring some of the broken pots, professed his inability to do the 
same and told me that that type of pottery was not made now-a-days. 

DIJIAJO DARO. The Daro is situated on a projected ledge of 
the Takkar on which is situated the Kot Diji fort. It lies about a 
quarter of a mile to the west of Kot Diji, and just at the north- 
west foot of the Kot (fort). The highest point is about 14 ft. from 
the level (two man-heights). Some of the stones used for the walls 
are too large for one to remove. It is much dug into by villagers 
for earth for making sun-dried bricks. Thus it is in a hopeless 
condition for scientific study. Pottery-pieces are lying all over the 
surface, evidently dug up by the villagers. There are also two 
types of burnt bricks in pieces lying about, evidently used for 
walls. None of the walls now standing and visible show any 
brick-work. Generally they appear to be made of stones with the 
interstices filled in with earth and sometimes also with rubble. In 
this rubble a number of pottery pieces are seen. It would appear 
from the volume of the earth that some of the walls were of earth 
only. There is evidence of at least two settlements one al)Ove the 
other. While noting this fact it must also be mentioned that 
according to the traditional story this site is supposed to have been 
the scene of an earthquake, which turned the habitations upsitle 
down. The Daro was far larger than it is at jnesent as I am 
relial)ly informed that fairly recently a part of it was cut and 
cleared. Further I am positively assured that from the portion 
cleared they had gathered some large pots and inkpots of what is 
known as glazed ‘Kashi’ work. I have myself found only foiir 
pieces of glazed Kashi work figured in plate No. XVI. 

The finds mainly consist of pieces of pottery with painted, 
incised or raised decoration, a few miniature pots, a few terra cotta 
toys, among which the pig deserves special mention, a baked 
earthenware skin-rubber, flake- tools and core-tools of chirt and 
flint. One rather peculiar find which deserves special mention is a 
white cowri shell from which the white portion is rubbed away at 
three different places. Whether it was used for medicinal or magical 
purposes is more than can be decided at this stage.* 

*In my work at both the sites I was helped by two of my pupils, 

Messrs. U. T, Thakur and G. K. Sabnis, 
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HiSBANf. A little more than three miles from Kot-Diji in 
its southwest direction there is a small hamlet called nisl)ani. 
Nearby the village on its western and south-western sides there 
are a number of eminences some of them stony, others fully capped 
with sand and still others, which are strewn with pieces of pottery. 
About two furlongs to the north of this and just by the side of the 
road that leads from Kot-Diji to Theri Town there is a large piece 
of stony ground just a little mised above tlie level of the road. 
It was this latter site that was pointed out to me as the Takkar of 
nas})ani. On my preliminary visit to this site, I collected pieces 
of rough flake-tools and a few’ i>icces of pottery. The next time 
I visited this place and began to scour the place thoroughly, 
1 found only two important objects, one a baked earthen- ware 
spindle- whorl and another a very unique piece of pottery made in 
two uniform layers the outer one being polished red and the inner 
one black. 1 came across some villagers who had come there from 
the hamlet of Hisbani. I had almost despaired of getting anything 
more than wdiat 1 had collected by w’ay of llake-tools and pottery 
pieces when the villagers told me tliat the ruins of the real Kot 
(Fort) of Diji, who was the queen of the cele])rated King Dularai, 
lay very near their hamlet on the south-west side. These are the 
mounds that are referred to in this account at the outset. They 
are very extensive and literally strewn wdth pottery-pieces. 
I ransacked the Avhole for about tw’o hours and my search was 
rewarded wdth some finds, particularly a decorated bead of flesh 
coloured carnelian, pieces of pottery, with painted designs in 
black on red background, and others with incised designs, and 
three stones, pi. XIX 4, 5 and G. These stones appear to be some 
kind of implements shaped by means of grinding and polishing. 
They are of silicious lime-stone. Of the pieces of painted pottery 
one deserves special mention because it is the only one that I have 
come across in all my collection bearing an animal design, viz. that 
of the peacock, pi. XYIII. Towards the eastern end of the mound 
there was a place which was marked off by rough hewn stones 
arranged in a rectangle. I got a pit dug there to the depth of 
about four feet but I came across nothing except a piece of boar’s 
tusk which seems to have been used for some purpose. It is 
figured in plate XVIII.* 

Orangi. The site of Orangi has already been described by 
Mr. Majuindar in his “ Explorations in Sind I visited it on two 
mornings. I need only add that the site seems to be far more 


* I was told that there were similar mounds at Mirwah, Dalore and 
Kandiaro but I had no time to visit these sites. 
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oxtonisive than the description f^ivcn by Mr. Majumdar would lead 
one to beli(‘ve. On the area which is directly approached from th(i 
landing near the Local Board watering place I picked up a few 
pieces of stone out of which two deserve special mention. One is 
a curved core-tool almost black in colour and is illustrated in th (5 
line drawings B. The other is even more important. It is an axe 
l)roken at the butt-end inade out of granite-like stone. It is clearly 
of Neolithic workmanship, pi. XIV, No. 27 ,* 

It will be seen from the plates and the descriptive lists that 
the various objects found at Naru-jo-Dhoro and Kot-l)iji, from the 
shapes of pots to the knobbed wheels of toy-carts, from tlu^ 
triangular bricks to the small flat rings used as ornamentations, 
or as charms, the finds have the clearest altinity with the 
Mohen-jo-l)ai’o culture. Almost all the pots found at Naru-jo-l)horo, 
excei)ting one figured in jdate I, No. 10, and not excepting even 
the miniature pots were turned on the wheel. The ringed bases of 
the few pots seem to have been sei)arately made and then joined 
on to the main body. The pots are almost all uniformly baked. 
WhetluT they wore baked in a kiln or not cannot perha]>s be 
decided now. But in contradiction of what Dr. Makay has said 
about the firing of pots today in Sind, I must point out that 1 saw 
built-up kilns for the purpose of firing pots both at llala and 
Sehwan, the two places most noted in 8ind for their glazed pottery, 
though at Larkhana I saw that iwts were baked in the open. 
Hisbani pottery-pieces, on the other hand, reveal by their designs 
perhaps a later age. Orangi, whatever else it might be, clearly 
was also a Neolithic settlement. It may be i)ointed out in this 
connection that for the solution of some of the lu-oblems raised by 
the discovery of the Indus Valley culture, far more ami)le finds of 
pottery, associated with Neolithic arteci'afts are necessary. 


* At Hisbani and Orangi Mr. G. K. Sabnis was working with me. 
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Plate I 


( 1 ) 

( 2 ) 

CO 

(4) 

(r») 

( 6 ) 

(7) 

( 8 ) 
(9) 

( 10 ) 

( 11 ) 

( 12 ) 

(13) 

(14) 
(ir>) 

(IG) 

(17) 

(18) 
(19) 


Narujo-Dhoro 


Jar -with round mouth, dull red colour. 

Jar with round mouth, broken at tht‘ top, 
dull white colour. 

Jar with well-marked neck and wide mo\ith. 
Jar with slightly mai'ked neck and round 
mouth. 

.Tar with bulging and narrowed neck; 
upper half, upside down. 

Jar with narrow mouth slightly broken, 
red colour. 

Jar wit h wide mouth ; dull white colour slip. 
.Tar with wide round mouth. 

Jar with wide longish neck with rim 
broken, dull white colour slip. 

Lota with high neck, wide mouth and high 
base. 

Vase with broad month ; dull white 
colour slip. 

Lota similar to No. 10 ; dull white colour 
slip. 

Lota similar to No. 10 ; dull white colour 
slip. 

Wide-mouthed lota, dull white colour slip. 
Vase (flower) narrow and with broad 
mouth and high base ; red colour wash. 

Vase with broad mouth and narrow 
rimmed pedestal ; dull white. 

Jar with narrow rimmed pedestal, low 
neck, red wash and having black lines 
round the body. 

Jar with narrow pedestal, long neck, top 
broken ; dull red wash. 


Width 
Height, at the 
mouth, 
0 - 8 3 ^'; 

0 - lU" 31" 

0 - Gl" 3i" 

0 - 4|" 2-i" 

0-8" 3i" 

0 - 11" 4 " 

0 - 85" 3!," 

0 - 8J" 3J" 

0 - 7i" 3 " 

0 - 5i" 3.1" 

0 - 55" 31" 

0 - 55" 3i" 

0 - G " 4 " 

0 - 4 " 3V' 

0 - 6i" 31" 

0 - 11 " 5 " 

0 - 85" 3i" 
0 - 105" 35" 


Jar with narrow rimmed pedestal and 
without neck ; dull red wash. 0-75" 


4 " 
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Plate II 


Navajo Dhovo Width 

Thvlght. at the 
mouth. 


(1) Jar medhim, resembling a brass pot with 

wide mouth ; buff colour. 0 

(2) Small pot, buff colour. 0 

(J) Jar with small base and wide mouth ; buff 

colour. 0 

(4) Jar with small base not well shaped ; 

buff colour. 0 

(5) Big jar with small base, complete; buff colour. 

(G) Small pot ; buff colour. 0 

(7) Small pot with small high base almost in 

pieces ; reddish. 0 

(8) Jar, ‘ Gadu ’-like, lower side broken, well 
marked neck, upside down ; painted red. 0 

(9) Stand with narrow middle, ringed base, 

upper portion broken ; buff colour. 0 

(10) Stand with very narrow middle, very 

wide base, screw like corrugation from 
inside, top broken ; reddish. 0 

(11) Vase with high pedestal and round mouth; 

red wash. 0 

(12) Jar neat finish ; dull white. 0 

(13) Pot with small base ; reddish. 0 

(14) Pot irregularly shaped ; dull white. 0 

(15) Bowl with very wide mouth. 0 

(16) Pot with small base finely shaped. 0 

(17) Miniature Jar-shaped vase with lid; blackish. 0 

(18) Miniature Jar wide mouth and broad 

bottom ; reddish. 0 

(19) Miniature Jar ; reddish. 0 

(20) Miniature J ar with small well-marked base. 0 

(21) Miniature Jar-shaped Vase with lid; whitish. 0 

(22) Miniature low Jar, tub-shaped. 0 

(23) Miniature Jar slightly irregular. 0 

(24) Pot with high narrow stand, upper rim 

broken, red wash, fairly thin and very 
well-made. 0 


- IT 5i” 

- 4 " 2|" 

- 51” 

- lOV' 5V* 

- 3 " 7ii" 

- 51" 31" 

~ 51" 4^" 

- 6L” 4 " 

- 8 " 81 " 

(base) 


• 9 ” 91" 

(base) 

- Ill" 41" 

- 7 " 4 " 

- 6i" 4 " 

- 51" 3i" 

- 31" 41" 

~ 31" 21" 

- 24 " 14 " 

- 1|" 11" 
- 1 |" 11 " 

- 14" 14" 

- 34" 11" 

- 14 " 2 " 

- 1|” 11" 


- 34" 21" 
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Plate III Width 

Narujo-Dhoro Height 


(l) 

Vase well shaped, painted red ; ringed 






stand and mouth. 

1' 

- 

2i" 

4i" 

(2) 

Jar, medium size, crude shape; dull white. 

1' 

- 


Gi" 

(3) 

Vase base broken, neatly w^orked; dull 






white slip. 

0 

- 

11" 

5" 

(4) 

Pot with small base, top broken, red wash. 

0 

- 

4” (mouth 





broken ) 

(5) 

Jar with round mouth. 

0 

- 

9" 

3i" 

(f.) 

3rd of the 1st Plate repeated. 





(7) 

4th of the 1st Plate repeated. 





(-S) 

Vase, shaped like the neck of Surai, dull 






white wash. 

0 

- 

7" 


(9) 

Pot very thin made of very fine clay; dull 






red colour {from Kot-Diji), 

0 


G" 

■dk" 

(10) 

Jar with broad mouth. 

0 

- 

5|" 

4" 

(11) 

Pot with high neck; dull white. 

0 

- 

ih” 

3i" 

(12) 

Pot with small raised base. 

0 


4i" 

21" 


Plate IV 






Narvjo-Dhoro 





(1) 

Big jar, little broken at the top and 






slightly protruding base. 

1’ 

- 

G" 

8i" 

(2) 

Chatty meant as lid of a Jar. 

0 


2k" 

8^" 


Kiit-Diji 

(3)-(10) Balls of white stone of different sizes 
and weights meant as weights biggest 
diameter 0 - and smallest diameter 
0 ~ r ; Tolas 1, 2, 3, 5. 10, 20, 25, 

30 each. 

(11)-(12) Triangular terra-cotta tablets meant as 
weights ( ?) ; (i ) 31" X 3i" X 34"; ( ii ) 

2i” X 2f X 21 ; (iii) 21" X 21” X ; 

(13) Miniature double Vase, top slightly 

broken, dull red; height 0 - 3" 

(14) Similar to (3) - (10). 

(15) Similar to (3) - (10) with hole bored in it 
(mace head?). 

(16) Cowri shell rubbed on the top and the 
two sides; almost all the white substance 
is rubbed off at the three spots. 


2 
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Plate V 

Kol-Diji 

Nos. 1-32 Sherds from Kot-Diji with different colours and 
designs for ornamentation. 

Nos. 1-7 have straight, curved and wavy lines as decorations. 
Nos. 8-12 have bead-like pendents added to the lines. 

Nos. 14-18 have designs of intersecting circles with hatched and 
filled lozenges. 

Nos. 20-22 have fish-scale patterns. 

Nos. 26, 27, 21) have ‘ pippal ’-leaf decoration. 

No, .‘10 has complex branch design. 

Nos. 25, 31, 32 have leafy designs. 

No. 23. Sun, star or some eye designs. 

No. 24 same with complication. 

No. 28 some geometric design — in three colours — cream, 
deep -red and black. 

These designs and decorations are all painted with black 
colour on black-ground which is painted red, »slightly different in 
shades and fastness. 

Plate VI 

Narujo-Dhoro 

Nos. 1-3 are broken pieces of the neck of pots. 

No. 5. Painted piece of pot, well moulded neck, dark red 
ground designs in black. 

Nos. 4-7. Sherds having fish-scale design on the belly and star 
or sun design on the shoulder. 

Nos. 8-13. Sherds with faint traces of ornamentations. 

Nos. 14, 18 & 19. Sherds with etched designs on them. 

No. 15. Sherd with a hole-depression. 

Nos. 16-17. Triangular pottery weights (?). 

Nos. 21-22. Sherds perforated 

Nos. 23, 24, 30, 32 bases of pots and bowls. 

No. 25. Baked earthen object for grinding (?), 

Nos. 26-28. Pieces of pottery bangles. 

No. 27. may be anklet or armlet. 

No, 29. Piece of a toy cart base with three holes. 

Plate VII 

Narujo-Dhoro 

(1) Terra cotta wheel with knob and hole in 

the centre, dull red. Diameter 0 - 2F 
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(2) Terra cotta wheel half piece with hole 
groove, dull red. 

(3) Terra cotta ball meant for weighing (?) 
reddish. 

(4) Portion of terra cotta toy cart base with 
two holes and part of piece at right angles 
to it, dull red. 

(5) Pottery piece; neck of pot with fast red 
colour. 


r— - o 

rtj cs 

£ 6 
C3 .rn 
. G 

S '§ 

s 


(6) Terra cotta piece of toy with 
holes. 

(7) Terra cotta head of an animal 
with holes for string. 


Diameter 0 - 

,, 0 ~ IV 


Length 0 - 3i” 
Height 0-2" 


Length 0 - U" 
„ 0 ~ 11 " 


(8) Pottery piece, thin neck of a pot with fast 

red colour. Height 0 - 2" 

(0) Pottery piece, thin neck of a pot with fast 

red colour smoothly worked. „ 0 - lA" 

(10) Terra cotta piece of toy cart with one hole 

in horizontal section. Length 0 - 2^" 

(11-12) Small perforated pieces of ivory. 

(13) Stone-bead - greenish blue in colour- C'ylindrical. 

(14-15) Shell pendants, ( for the year ? ) one of 
them has a small hole in the narrow top- 
ridge. 

(l(i) Shell Hangles. Diameter 0-4" 

(17) Shell Bangles. 

(18) Pottery dish with indentations on the 


bottom. „ 0 - bi" 

(10) Terra cotta cup with perforated lug 

handle, light red, well shaped. Height 0 - lit" 

(20) Terra cotta cup with perforated lug handle 

light red. „ 0 - 2i" 

(21) Terra cotta dish in fragments. Diameter 1' - 1" 

(22) Terra cotta dish in fragments. „ 1^ - OP’ 

(23) Core. 

(24) Broken flake. 

(25) Terra cotta dish. Diameter 0 - 11" 

(26) Terra cotta dish. „ 1' ~ li" 

(27-30) Flints — first being pointed and bent at 

the end for engraving. (?) 
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1 . 


3. 


4. 


5. 


6 . 


7. 


8 . 


9. 

10 . 


Plate VIII 


KoUDiji 


Bowl (broken) with red wash inside and on 
the base. 

Miniature tumbler, edge broken, regular 
pairings with knife. 

Portion of a wheel with a hole in the centre 
slightly convex. 

Miniature Jar, side broken, neatly worked, 
dull white. 

Miniature Vase with small high base, 
mouth broken, red wash. 

Lower portion of a pot whitish, mouth 
broken. 

Miniature Jar-like pot with red slip belt on 
the neck. 

Wheel with a small hole in the centre and 
even surface. 

Lid of No. 7 with pointed catch. 

Lid (of Jar etc.) with knob broken. 


Diameter 0 ~ 5" 
Height 0 - 
Diameter 0 - 4p 
Height 0 - It” 
M 0- 3” 
» 0 - 2i" 

.. 0 - 1 " 
Diameter 0 - 

0 - or 

M 0 - 2" 


Plate IX 

Kot-Diji 


1. Miniature pot with high narrow base and 
red line ornamentation. 

2. Miniature pot with high narrow base, 
broad mouth and black dot ornamentation. 

3. Miniature pot with high neck and low 
base, partly broken. 

4 Terra cotta irregular ball (meant for ham- 
mering) with depression on both sides. 

5. Circular stone disc. 

6. Blackish stone (baetyi ?). 

7. Stone ball, pear-shaped, whitish with 
grooved depression on the conical top. 

8. Hammer-stone (?). 

10. Black very smooth stone. 

9 & 11-14. Cores and implements. 


Height 0 - 3i" 

0 - ir 

» 0 - 21 ” 

Length 0 - 44’^ 
Diameter 0 - 3 " 
Height 0 - 3 

„ 0 - 3 ” 

„ 0 - 5 " 

0 - 5 " 


Plate X 

Kot-Diji 

(1) Terra Cotta animal toy (swine ?). Length 0-4 

(2) Neck portion of a pot. 
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(3) Terra cotta hen with stand and hole at 

the back for feathers. Height 0 ~ 2:1" 

(4) Terra cotta toy, ram. Length 0 - 3 " 

(5) Sherd with neck portion, 

(6) Deer horn with the stem ; might have 
been used as an implement. 

(7) Terra cotta toy, humped bull. J^ength 0 ~ 3 " 

(8-9) Sherds : neck portions. 

(10) Complete pottery bangles : three in 
number. 

(11) Three pieces of flat bone — (some 
implements ?). 

(12) Sherd : bottom portion. 

(13-19) Sherds with rim portions. 

(14) Deer horn. Length 0 - 3‘i" 

(15) Pottery beads of different sizes and with 
different ornamentations over them. 

(16) Piece of a shell bangle. 

(17) Pottery bead long variety — h portion of 
a whole, the broken end being on the 
reader’s left. 

(18) Thin wdiite rings of ivory with holes used 

as charms or ornaments (?) Diameter 1/5" to *55" 

Plate XI 

Kot-Diji 

1. Neck of a pot with light dark colour 

outside and inside up to the neck. Height 0 ~ 2 " 

2. Sherd with fast red wash, thin variety. Height 0 - 4 " 

3. Sherd neck portion. 

4. Sherd, bottom portion. 

5. Base of a pot, dull red. Diameter 0 - 1^" 

6. Sherd middle portion of a pot red wash, 

thinner at the neck. Height 0 - 22 " 

7. Base of a pot or a bowl red wash with 

depression in the bottom. Diameter 0 - 2 " 

8. Sherd, neck portion with double lino 
decoration and three potter’s marks 

(incised) like cross, on the rim. Height 0 - 3 " 

9. Lower portion of a pot with complete base. „ 0- Ij" 

10. Base of a pot : fast red colour wash. „ 0 - 1 " 

11. Middle portion of a pot, red wash, thin 

variety, „ 0 - 2 " 
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12. 

Pottery object with a slight knob in the 
centre. 

Diameter 

0 

- 3 " 


Top 

Diameter 

0 

- Oi" 

13. 

Lid with a hole in it very thin, red 
colour wash. 


0 

- U" 

14. 

Lower portion of a pot with narrow base, 
darkish colour. 

Height 

0 

- ll" 

15. 

Sherd. 




16. 

Lower portion of a pot with hand-made 
bottom and base. 

fy 

0 

- 2h” 


Plate XII 


Kot’Diji 


^iicl 12-18^ J^hcrds \vith colour wash and lino decoration. 

Nos. 5-11 Sherds with perforations meant as heaters (?). 

It is clear from No. 7 that the pots were perforated 
oven in their bottoms. 

Nos. 10-20 Sherds with beads decoration. 

Nos. 21-22 Sherds with etchings. 

No. 23. Sherd with lines and wavy line decorations. 

Nos. 24, 26, 27. Sherds with the raised concentric circle decorations. 
No. 25 Piece of dish with thick rim and raised curvilinear 
decoration. 

Nos. 28-20 Sherds with raised concentric circles and dots 


No. 30. 

No 31. 

No. 32. 

No. 33. 
Nos. 34. 35. 
No. 36. 


No. 37. 


No. 38. 

Nos. 39-41. 
No. 42. 


between, representing the Sun (?). 

Sherd with raised star decoration. 

Sherd with raised ball decoration. 

Lower portion of a Kundi (flower pot) like pot. 
Pottery (luern. 

Cones wich holes in the bottom. 

Half portion of a hollow pottery object, with pro- 
tuberance in the interior. 

Hollow pottery object, bearing slight traces of red 
wash. It is standing on the closed end. It is like 
the objects described as flesh rubbers in the Mohen- 
jodaro finds. Length 0 -10^” 

Portion of terra cotta Circumference 0 -lOi" 
knobbed wheel. 

Pieces of pottery bangles. 

Terra cotta wheel. 
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No. 1-G4 


Plate XIII 

Flint flakes of different si^es and shapes. Majority 
of them have blunt ends due to wear and tear. 
Almost all of them are of dull white or cream colour; 
mostly of chert and flint. No. 545 of agate. 

Nos. 1-9, 11-30, 34-43 are from Kot-Diji. The rest 
are from Narujo-Dhoro. 


Nos. 1-12 1 
Nos. 14-16 J 
No. 13 
Nos. 17 


Nos. 

LvncjUu 

Breadth at hasr. 

ThichucHS at the 




holtoain 

22 


3fl 

4 


26 


1 f» 

*2 


a? 

‘li 

2 


;*)S 


1 ft 
*2 


42 

4V* 

5 ft 

H 




Breadth greatest 


5 

1:1" 

1" 

ijf 

s 

16 

Ah 

ir 

r 

22 

21" 

1" 

i” 

4S 

2" 

3 II 

4 

ft If 

1 « 

50 

21" 

ir 

.‘Of 

H 



ThieJcnrss at hoitom 

No. of JIatces 




taken off 

10 

l:i" 

:j If 

10 

13 

21 

4 

H 

10 

32 

:0! 

8 

i" 

11 


Plate XIV 

Narujo-Dhoro 

are flint flakes of the type illustrated on Plate XIII. 
is a core Slone with many small facets (9). 


a copper 
verdigris. 


mirror covered 


Lmglh Breadth Thiclcness 


Height 0 - 
Breadth 0 - 2V* 


1 

11" 

1" 

1" 

2 

11" 

If 

11" 

1" 

7 

511 

ft' 

JL« 

8 

8 

21" 


8 

9 

If 

4" 

4" 

10 

2" 

8 If 

S 

4" 

11 

If 

4" 

4" It is chipped flat at the end. 

12 

If 

4" 

4" 

13 


4" 


14 

1" 

r 

3 ff 

itr 

15 

0" 

If 

f 
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Nos. 18-23. Vases of different shapes and sizes, 

broken at the mouth. Heights 18, 0 ~ 6” 

19.0- 6" 

20, 0 - 6 V' 

21, 0 - 5i” 

22, 0 - 6V' 

23.0- 5” 


Height 0 - 35" 
M 0 - 4i" 
Breadth 0 - 3i" 
Length 0 - 3V' 
„ 0 - 2i" 


Length 0 - 5V' 
The small flints are illustrated by means of line-drawings at 
the end. (See A & B). 


Plate XV 

Kot^Diji 

(except No. 13 which is from Narujo-Dhoro) 



Length. 

Jireadtlu 

No of JIakes 




taken off. 

1 

li" 

i" 

IG 

2 

I'V 

iTf 

2 

11 

3 

2 " 

U" 

21 

4 

21” 

311 

4 

15 

5 

U" 

1 " 

18 

6 

2 " 


13 

7 

£i" 


11 

8 

2,}" 

4 

10 

9 

2i" 

lin 

4 

10 

10 Lancet. 

1 " 

- 

— 

11 

2 " 

1 " 

11 

12 

11" 

4 

12 




Thickness at base 

14 • 

2^ 

IJ" 

i" 

15 

11" 

7 ff 

le 

A" 

16 

21" 

7 n 
lU 

A" 

17 

li" 

9 !l 

IF 



Nos. 24-25 Portions of stands. 

No. 26 Bowl with narrow base (incenser ?). 
Orangi, 

No. 27 Axe of lime-stone. 

last row (1) Hammer-stone broken. 

(2) Upper portion of an axe (?), 
(3)& (4) Polishers oval and circular, yello- 
wish. 

(5) Hammerstone with drill marks 
on both sides. 
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Plate XVI 

KoUlHjL 

No. 1-3 & 5-9. Big pieces of flint from which flakes have been 
chipped off. Some of them appear to be meant also 
for rough use as they are shaped at both ends, 
(pointed at one end and flat at the other). 

No. 9 is of dull yellow colour, and is a polisher; a 
number of flakes have been struck off from the 




other side. 





Length. 

Breadth at base. 

No. offtakes 





taken off. 

No. 

1 

0-6 " 


13 

No. 

2 

0 - 4^" 


13 

No. 


0-8 " 

1 " 

13 

No. 

4 

0-2 " 

- 

- 

No. 

5 

0 - 4]" 

1 " 

13 

No. 

6 

0 - 3i" 

- 

9 

No. 

7 

0-2 " 

- 

11 

No. 

8 

0-5 " 

II 

10 

No. 

9 

0-3 " 

— 

- 


Nos. 10-13 Pieces of Kashi (glazed) pottery-greenish blue glaze. 


Plate XVII 

Nartijo-Dhoro, 

Flint Cakes of different sizes and shapes of dull white colour. 
There are seveiul curved specimens and several engravers. Some 
are irregularly shaped. They average from 0 — 1" to 0 - 3". 
The one by itself in the centre seems to have been a spear or 
lanced head. 


Plate XVIll 

Ilinhani, 

Pottery pieces with beautiful mised and painted ( black ) 
designs in decorations. 

Sun, beads and concentric circle decorations are very pro- 
minent. Two of them have gi*ain-seed decorations. 

Lower ones have line and points decorations, one of which 
has an eye decoration. 

Of the five small objects in the black ground, three are spouts, 
the enlarged one showing the method of attachment. 

3 
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The object, placed longitudinally, is either a bead or a Spindle 
whorl of baked clay, dark red in colour. 

The curved object is a worked piece of boar’s tusk. 

Of the two objects in the white ground the round one is a 
pottery bead and the other is a unique piece of pottery. It is in 
two, more or less uniform layers, black from inside and polished 
red on the outside. 

The pot-sherd with painted peacock design deserves special 
attention as being the only piece in the whole collection with 
an animal design. 


Plate XIX 

Hisbani 


(1) 

Neck of a pot with red(]ish lines inside 



the rim. 

Height 0 - 2i" 

(2) 

Pottery object ( trunk of an elephant ?). 

.. 0 - 4" 

(3) 

Hard baked pottery object ( sort of an 



implement ?). 

0 - 4i" 

(4) 

Yellowish limestone polisher. 

Length 0 - :5" 

(5) 

Yellowish limestone polisher. 

„ 0 - 2:1" 

(6) 

Yellowish limestone graver (?). 

„ 0 - 4.1" 


In three rows are small hint-flakes used as implements 
excepting the three objects in the middle of the first row. 
Majority of them are roughly worked. 


(Not figured) 

(1) Gold piece (Narujo-Dhoro) : — 

About I" long broad thin plate of gold with four holes— 
one at each end and two together in the middle. 

(2) Carnelian bead (Hisbani) : — 

0" X with black lines intersecting diagonally. It is 
' thick with a hole bored in the middle lengthwise for the 
thread to pass. There is a line all round the border on 
both sides. 




G. S. Ghurye 
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TEXT FIG. B 




Mi^H^R^STRl LANGUAGE AND LITERATURE 

THE MAHARASTKl PRAKRIT 

Maharfiatn is one of the important Prakrits receiving a full 
treatment at the hands of both the Prnkrit grammarians^ and 
Sanskrit rhetoricians. It is moreover the only language of the 
Dramatic group in which extensive litemture is to be found, 
Dandin^, an author of the seventh century, says that Maharastrl 
Prakrit is regarded as the language excellence and Setubandha 
and other great works are written in that Prakrit. All the Prakrit 
grammarians from Vamruci onwards treat in their works Mahanl§trl 
as the chief Pmkrit language and in case of other Prakrits give 
rules about those features only in which they differ markedly from 
Mahrira?trl. The value and importance attached to this Prakrit can 
be clearly seen from th(»- fact that from comparatively early times 
the name Prakrit usually meant this language out of the whole 
groui) of Prakrits, an usage to which nearly all the writers sub- 
scribe.'^ In the usual six-fold division* of languages to be used 
in liteiTiture Prakrit occurs immediately after Sanskrit and stands 
there for ^IilharasU*t ^vhich is made evident by the specific mention 
of the names of other Pi’akrits that follow in the list. Both 
Vararuci and Hcmacandra when they want to refer to MaharS?tri 
write se^m maharu§5ti’ivat® and se§iam prakrtavat®, expressions 
which mean that all other features which are not dealt with there 
are to 1)C the same as those in Mnhilrastri. 

Iletisons for this prominence are not far to seek. The gi’am- 
inarians of the Prakrit languages were in need of some system to bo 
followed which w^ould save them a good deal of their labour. They 
found in Mahrinlstri the only language in which nearly all the 
forms were to bo met wdth and thus afforded them a very con- 
venient starting point for the study of the whole of the Prakrit 
group. It supplied a very good standard of comparison for other 

1. Cp. Vararuci, Pnlkfta-Prah'm chapters 1-9; Hem. Prakrit Grammar 
VIII, 1-4, Sutra 259; Lak^tnidhara pp. 1-246 ; MiTrkaiKjleya 1-8, 

2. Kdvyddarsa 1, 37. 

3. Besides Danilin an explicit statement to this effect is given by 
Ratnesvara on Sara8vatiJcai}fhdhharai}a p, 227 ^^divyd sanskiidlprdlTf^^ 
mdhdrdptTi /. 

4. Rudrafa, Kdvydlankdra^ 2, 12 ; Lakgmidhara p. 1-2. p. 4, p. 26, 

6. Var. 12, 82. 

6, Hem* VIII, 4,286. Lakgm. pp. 262, 266. 
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langiiagoB. Hemacandra findB it convenient even in case of such a 
language as} Ardha-Magadhi which is, to all intents, (luite different 
from Mahilra^trl^- The Sanskrit rhetoricians, on the other hand, 
were in need of illustrations to their rules of poetics and found \n 
this language an extensive literature to hand, both epic and lyrical 
in character which would serve their purpose of illustrating the 
minute rules of poetic composition to their satisfaction. The major 
portion of the examples in these works is taken over from the 
literature in this language which shows that it was rich enough to 
servo their purpose well. The existence of anthologies of stray 
verses which would require no context for their understanding 
also helped them in citing these verses, a fact of no small import- 
ance to them. 

MAHARASTRl AND SAURASBNl 

This view of regarding Maharastri to be the normal Prakrit 
is recently challenged by Mr. Ghosh® who has tried to prove that 
this supposition is based upon some kind of misconception. All 
along it was supposed hy most of the scholars that the specific use 
of the word Prakrit as distinguished from its generic use to denote 
the whole group of the middle Indian languages, always meant 
Maharastrl and was taken to be true on the authority of the 
grammarians like Vararuci and the statement of Da^din in his 
Kdvyddarsa. 

Ghosh has put those facts to a searching criticism and has come 
to think that all the evidence on which this view is based proves to 
be unreliable and in fact is a mistake on the part of later writers, 
who failed to understand the stand-point of the earlier ones. He 
comes to the conclusion that Sauraseni was really the Prakrit par 
excellence and what is known as Mahara§tri is nothing but a later 
phase of it, developing under the influence of the Prakrit gram- 
marians, if at all any reason is to be attributed for this change. 

This view requires a careful consideration as it aims at the 
revaluation of the values of the various Prakrits and if true would 
lead us to a different solution of the whole of the Prakrit problem. 

Mr. Ghosh relies upon a number of arguments to prove his 
position. Of them many may be admitted as facts proved, but it 
remains to be seen to what conclusion they should reasonably lead 
us. Hemacandra and many others do not mention the name 
Maharastn and we can also add Vararuci to them, for his 12th 

7. A few remarks of Hem. make it clear that the basis of his Arga is 
both Sanskrit and Mahara§tri. Cp. 2,146 ; 3,162 ; 

8. Ghosh, MaharaStri a later phase of Sauraseni, Journal of the depart- 
ment of Letters, University of Calcutta, Vol. XXllI, 1933. 
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chapter in which the word occurs only at the end, luay he re^^^arded 
as spurious and a later interpolation tor which Mr. Ghosh has made 
out a strong case. Whether Vararuci wrote any 12th chapter which 
i^ lost and the deficiency was made up hy some later writer x)ro- 
ducing the xR’OSent inconsistency of arrangement or Vararuci could 
never have written any thing more than the first elevcm chapters 
as he knew no yauraseni other than what he treatc^d in the 
first nine chax)ters as thought by Mr. Ghosh, remains doubtful. If 
accepted as trues Mr. Ghosh’s ]30Sition leads to the conclusion that 
the first nine chax^ters of Vararuci treat of yauraseni. Now, many of 
the rules in them are taken over and worked out by Hemacandra^ 
and others to comj^ose their Prakrit gi’ammars and are made to 
serve the purpose of Mahara^trl, a fact which cannot be exi)lained 
unless one supposes that Hemacandra regarded the Prakrit of 
Vararuci’s grammar to ])e Mahai*a?ti*L And this tradition can be 
pushed back to the times of Kudrata. Mr. Ghosh’s argument that 
the yauraseni rules are notadtiing anything new to the first nine 
chapters of Vararuci’s grammar is also due to his neglecting many 
differences of a minute natuiV^’. The difference admitted by 
Hemacandra is also small and mostly of a restrictive nature. In 
fact Vararuci has more rules and shows many more differences than 
given by Hemacandra. Vararuci says that in vyapyta t becomes ^ 
while Hemacandra includes this cliange in the features of 
MahilrasfrP^. Vararuci notes that in words like gfdhra r is changed 
to i which is p\it by Hcmacandia in his treatment of Maharastn^^* 
The Saurasem peculiarity of the change of jh io nn in sarvajna 
and ingiiajna is a normal feature of Mahara^tA’i according to 
Hemacandra^ The form accliaria is also allowed in Maharasiri by 
him and he makes no provision for the peculiar verbal bases, Imr 
summ'a, pekkha imla((> in Hauraseni^^. All this is sufficient to 
show that many of the peculiar forms of Sauraseni were included 
under Maharastn by the time of Hemcandra. So one fails to see, 
if Hemacandra’s rules are sufficient to make a difference between 
Mahara^trl and Sauraseni how Vararuci’s many more are insufficient 
to do the same. By a careful comparison of Vararuci’s Sauraseni 

9. Compare Var. 1,2; Hem. 1, 44. Var. 1,3; Hem. 1, 46. Var. 1, 4 ; 

Hem. 1, 66. Var. 1, 6 ; Hem. 1, 57- Var. 1, 10 ; Hem. 1, 67. Var. 

1,11; Hem. I, 72. Var. 1, 12 ; Hem. 1, 85 and so on. 

10. Compare Var. 12, 13 ; Hem. 4, 260 ; Var. 12, 9 ; Hem. 4,271 ; Var. 

12, 19 ; Hem. 4,272 ; 

11. Cp. Var. 2, 8 ; 12, 4 ; Hem. 1, 206 ; 1, 207. 

12. Var. 12, 6; Hem. 1, 128. 

13. Var. 3, 5 ; 12, 6 ; Hem. 1, 56 ; 2, 83. 

14. Var. 12, 30 ; 15. 17. 18. 8, 69. Hem. has no rules for Sau, 
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rules and their inclusion under Mahjlraslrl by Hemacandra it appears 
that the natural development in Ih'akrits ai)pears to be a fusion of 
the dialectical differences due to their becoming more and more 
literary languages and not a greater differentiation to give riso 
to new languages as supposed by Mr. Ghosh. 

Mr. Ghosh has pointed out that rule 2, 7 of Yarariici is a great 
obstacle in accepting his Sauraseni as different from Mriliflrastri. 
But as proved elsewhere this fact should lead us to supi^ose that the 
peculiar change of t to d is not a peculiarity of Sauraseni, but it is 
not legitimate to conclude that there is no difference between these 
two languages on account of that single fact. The explicit state- 
ment of Dandin cannot be explained away on any preconceived 
theory. 

Mr. Ghosh has also tried to support his position from ‘ the theory 
of Prakrit ’ which he finds in the Ndiyasastra^^^. He ai'gues that 
the Prakrit that is scantily dealt with in that book can be no other 
than Sauraseni, for all others named by Bharata can have no claims 
to the eminent ]K)sition given to it there. Maharfistn the only 
other Ih^akrit which can claim that position is not mentioned by 
Bharata in tlie list of his Bhasas and YibliasaS and was unknown to 
him. Saumseni is the only imi)ortant Prakrit in the ilramas and 
therefore Jiharata must have dealt with Sauraseni in his theory of 
Prakrit. This however remains at best doubtful and Bharata’s 
ti*eatment, coming as it does as a digi’ession, gives us no clear hint 
that he is dealing witli ^auraseni. If Bliarata najnes Saurascmi and 
prescri])es its \iS(‘ in the dramas to a considerable extent, one fails 
to see why he should give his treatment of Saiiraseni under the 
general name Prakrit, while it is t^pjally probabk' that by Prakrit 
ho means its goiieric connotation. This is inadt* almost certain 
when w(‘ find him contrasting the Sanskrit and Prakrit Pfithya 
with which his treatment of iVakrit begins^”. 

Thai the word lh*akj’it denoted either the xvliole of the ih-akrit 
group of languages or else in its specific sense, the Mahara^tri 
language can be i^roved from the consideration of a number of facts 
about its usage in Indian literature. Kudrata^s enumeration of six 
languages in which Sauraseni and Prakrit occur side by side leaves 
no doubt of their separate nature. His illustrations^ ^ also show the 
same thing and it is certain that Rudrata clearly regarded them as 
distinct from each other and used Pi-akrit to mean Maharagitn. The 

15. Ghosh The Date of Napyasdstra, Jou. of the Dept, of Lett. 1935 

16. Nufyasdstra K. S. S. p. 214. 

17. Kdvydlaiikdra 4 ; 1 1, 1 4, 1 7, 20. 
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evidence of Damriipcc^^ and Kdvyamlmdmsa only BhowR that 
ilier6 the word Prakrit is uBod in its generic sense and that 
MfiharagitrT played no important part in the dramas. 

Hajasekhara’s views on l^rakrits^ are of some interest and 
imjiortanco. Nowhere does ho mention the langnages like Mahn- 
ra^tri, Saiiraseni and Magadhi with their specific names. In his 
Kdvy(Wii‘tnrimsd we find many references to Prakrit languages but 
in all the places he appears to give a four-fold division of languages 
into Sanskrit, Prakrit, PaisSci and Apabhramsa. Tims, while 
describing the Kilvyapuiai^a^® he says that his face is Sanskrit, his 
arms lh*akrit, his hii)S are Ai)abhrarpsa and his feet are PaisficT. 
According to his conception of a Kaviraja^^ he should be able to 
compose in all languges and for him there is no restriction of 
language, all being of equal value to him. He further notes that 
a particular language is favoured by the people of a i)articular 
country. The Gaudas favour Sanskrit, the J^atas Prakrit, 
those living in IVIaru, Takka and Bhadana Apabhraqisa, the 
people of Avanti, IMriyatra and Da^pura favour Paisaci while the 
])oet living in the Madhyade&i favours all.^® He says that one 
should recite Sanskrit and Ai)abhramsa with grace and Prakrit and 
P)hQtabha,sa with dignity. People living in countries like Magadha, 
east of Benares, S])eak Sanskrit well but are not able to recite Prakrit 
to prove which Rajasekhara quotes a famous but ironical verse. The 
Latas speak Prakrit charmingly but hate Sanskrit."® In the hall of 
the king Sanskrit poets should sit to the north, Prakrit poets to the 
oast, Apabhrainsa to the west and PaisJlci to the south, a (listri])ution 
based uj)on the ])laces whcTe these languages were current®^. 

In his BiVai'nmdyrt n((^^ Rajasekhara calls himself well-versed 
in all the language's and j)oints out that one and the same thought 
becomes differc'nt if written in Sanskrit, Prakrit, A])abhi'amsir and 
Bhiitabha^a or even by their combinations. He describes Sanskrit 
as beautiful to hear, Prakrit as elegent and i>ossessing natund sweet- 
ness, Apabhrainsa as very smooth and the Bhutavacana as well- 
formed. In the Karpuramanjarl^^ he conti*asts the tenderness 
of Prakrit with the harshness of Sanskrit. 

18. Dasiinlpa 2, 65. 

19. Kdvyamlmdrnsd Q. O. S. No. 1, Introduction p. xxv, 

20. Kdvyamtmdmsd p. 6. 

21. Ibid p. 51. 

22. Ibid p. 51. 

23. Ibid p. 33. 

24. Ibid p.p. 54*55. 

25. 1, 10. 

26. Act 1, 4, 
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From the information supplied by Rajaselchara it is diffi- 
cult to conclude that ho knew of Ih*akrit to mean Sauraseni only. 
He nowhere mentions Saurasem, nor Magadhi nor Mahara^tri 
and the natural conclusion appears to be that under the generic 
name Prakrit he includes all thess three languages. His four-fold 
classification of the language is an extension of the one of Dandin 
and Bhainaha into the three-fold one with the addition of Paisaci, 
which by this time became inde])endent of Prakrit, for what 
reasons it is difficult to say. That Pai&lcT was regarded as different 
from Parkrit and Apabhramsa is also known from the tradition of 
the four-fold division of Th*akrits®*^ as preserved by the eastern 
school of the Prakrit grammarians in later days. Dandin knew of 
Paisaci and Mahara§tri^” and yet classified literature into Sanskrit, 
Prakrit and Apabhramsa'"^^’. So also Rajasekhara divided it into four 
and thus his use of Prakrit is not in a specific sense. Ilis use of 
SauraseiiT in the drama, Karpnramanjarl proves that he knew of 
it and did not identify it with Prakrit. His one <iuotation from 
the Orifhdsaptamtl^^ also show^s that he know of Maharastrl and 
included it under the general term Prakrit. 

Even though Hemacandra does not. mention Maharastrl by 
name, that he makes a distinction between Prakrit and Sauraseni 
follows from a number of considerations. His two Sutras 

and nesapt murasenlvat^^ make a difference between 
the two. Ilis Kumanipdlacariia makes it still more evident, while 
his Krwydmfmsmia makes a distinction between the two varieties 
of the Pdiasasle^as Sanskrit-Prakrit and Sanskrit-Saurasena^^. He 
further states that works like Setubandlia arc written in Pi*akrit 
and are divided into Asvjlsakas®^. That Hemacandra deals with 
Maharastrl in VIII, 1-3 and also regards that language to be 
the same as the one used in works like GdthOmptamtl, Oaii^avadha^ 
Seiuh(i?tdh(f. and Vdsamabdnallld follows from his questions from 
these works” 


27. It is into EhriSfi, VibhuSii, Apahliraipsa and Paicaci. 

28. Kdvyddar^a vv. 34, 38. 

29. Ibid V. 32. 

30. Kdvyamlmfhisa p. CG. 

31. Hem. 4, 286 ; 

32. Hem. 4, 302. 

33. KdvydnuSdsana p. 228. 

34. Ibid p. 337. 

35. Sattasal 1, 3 ; Gaudavaho 188, 36, 319 ; Setuhandha 1 ; 2, 12, 41 ; 2; 
1, 24, 44; 3 ; 0, 7, 57, 4; 23; etc. Vi^amabdnaUld ; tdld jdanth 
on 3, 65. 
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Bhoja appears to draw for his remarks op Brakrit*'^^ both on 
Rndrata and Rfijasokhara wliich renders his own views obscure. 
ITe regards the verses in the di’ainas to bo written in Sanraserii’*'^ 
and yet his remarks leave no doubt that he also regards MrdiflrastrT 
and Hanrasenl as distinct. With these facts before one it is evident 
that Dr. Chakra varti misses the real meaning of the word Brabrit 
when he calls the six-fold division of Rndrata to be logically 
defective.*’’'^'* 

LINGUISTIC NATURE OF MAHARASTRt 

'^fhe nature of this Brakrit is fairly illustrative of nearly all 
the tendencies working in the whole of the Brakrit field. It is, 
as all others are, based upon the vocabulary of Sanskrit in the main 
and shows only a few words which cannot be traced to a Sanskritic 
origin for which reason they are designated as Desi. The number 
of such words is however very small and it is also possible that 
many of them which are found in the usually accepted list of tliese 
words are nothing but obscure Sanskrit words or words used in a 
figurative sense'*’ ^ or lastly words greatly transformed so as to 
become dilferent beyond ready recognition. Therefore excejjt for 
a small number of these words the whole of the vocabulary of this 
Brakrit can be traced to a vSanskritic origin. 

In the early works of this language the vocabulary is marked 
by the introduction of many DesT words. In the Sattaml we find 
them in abundance which is not the case with latcn* Avorks like 
Sefuhandha and Gaudavadha. The cause for this difference 
appears to be that the former work is much more jioiiular in 
chanicter and is therefore found to iireserve the language in a form 
nearer to the vernacular of the peoiile than the language of the later 
works of the well known KSanskrit scholars. This change is further 
due to the growing influence of Sanskrit which Avas Avoi-king over 
the Bi*akrit literature throughout its development, on account of 
its gi’eater vogue. This fact invariably led the Brakrit Avriters to 
give prefei’enco to a Sanskritic vocabulary OA^er genuine Brakrit 
one as being intelligible to a Avulcr circle of readers and Avhich they 
supposed Avould give their works a greater durability and Avhicli 
provetl true to a considerable extent. Another characteristic of 
the A’^ocabulary which is on increase in later-day Avorksis the choice 

36. S(mtsvafllcaltlhdbhar<(n(i KM. 94, pp. 140-b49, vv. 13, 14, IG arc 
copied from Rnjasekliara. 

37. Ibid p. 145. 

37a. Linguistic Speculations of the Hindus. 

38. Pischel Gra. Pra.Spra. Set. 9 ; Jacobi and Gune in their introductions 
to the editions of Jlavisattahiha. 


4 
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and favour shoAvn to Sanskrit words which undergo no phonetic 
change or miniinuin change while coming over to the Prakrit 
language' and which are technically called Tatsamas. This was 
again due to the desire of the writer lo bring up his work as near 
Sanskrit as ])OSSible. On the Avhole this tendency of writing 
Prakrit in a imrely Sanskritic manner must have l)een the chicT 
cause of removing these poimlar languages far away from the 
spoken dialects of the i)eople their original source and transformiTig 
them into literary languages. 

'llie changes that have affected the Sanskrit vocabulary while 
coming over to this Prakrit are of some interest. 1''here is, fii'sl of all 
changes in the genders^ ^ of words which differ in few cases between 
Sanskrit and Prakrit. Words like s(trad, pravi t^ and iarain which 
are feminine in Sanskrit are regarded in Priikrit as masculine. 
Similarly words which end in .s' or 71 and Avhich aj*e neuter in 
Sanskj’it usually become masculine in Prakrit. A f(‘w ]>ur(‘ly 
neuter words like and tuicmia now slowly take on the 

role of masculine words Avhile a few originally masculine Avords 
lik(' become neuter. Words ending in imtl and the Avord 

(utj(di now become feminine Avhile hlh^ Avhen in the form of 
huhd is regarded as feminine. If Ave look a little scrutinis- 
ingly at these changes Ave find that the ruh'S Avhich are op(‘rating 
h('re are the natural effects of tlie tendency of )‘egarding 
the gi'ammatical gendei* to be determined by the ending AOAved of 
the AVord and not. on the intrinsic nature of the object demoted 
by the Avord. Therefore if a AVord is found to end in d or 7 it is 
regarded as feminine in gender for the majority of Avords of these 
endings in Sanskrit are feminine. This is Avcdl exemplified by tln^ 
case of aujdH and hdliii Avhen it becomes hdlw, the first of them 
lengthens its endiTig AmAvel in Prakrit Avhile the secfmd noAV ends in 
d. The three words ddman, slras and 'd.ahhax^ because they become 
ddmayiy si ram and 7 iah(m in Prakrit remain neuter Avhile others 
Avhich become ta7no regularly become masculine. There is 
further some confusion betAveen masculine and neuter nouns Avhich 
can ultimately be traced to the similarity of forms of these two 
classes. The evidence of Prakrit, it will be seen, is in full agree- 
ment with Brugmann’s theory of the origin of the grammatical 
gender^®. 

In the field of phonology of this Prakrit we find nearly all 
the laws of phonetic change working in more or less general 
manner. Changes in the quantity of voAvels due to the loss or 

39. Var. 4, 18-20 ; Hero. VIII, 1, 31-36 : Lakflin. 1, 1, 49-53. 

40. Chakra varti ; Linguistic Speculations of the Hindus p. 455. 
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Hhii’i of the accent are ilhistratocl l)y the shoiTcninj^ of the \(AvelB 
in words'*^ like %mnlna^ allka^ karlna^ ^ir^a and lengthening in 
pr(ikafa,pravacana, and others. These changes in the plac(‘- of 
the accent itself are due to the fact that the accent is chiefly fi strt‘ss 
accent in Uk'Sc languages while it was a innsical one in the ancu'iit 
Sanskrit. Syncope is found in words like kwiuhliakdra, hhdjfma 
and others where it is attributed to the inlinence of accent. It is 
j)oSsibly the reason why in a few words a consonant is donbl(‘d'*^ 
as in tcKfif ncdda etc. Mriharilstrl is very rigorons in thc‘ application 
of rides of droi)])ing the* intervocalic consonants. Comiiared to 
olIi(‘r Prakrits it has a very airy apiiearance and alfords grc‘atest 
diniciilties in identifying its words with their exact Sanskrit 
coiinteriiart. A probalile rt‘ason for this fact is suggested by its usage 
in songs and lyrics, a fact evinci'd by its exclusive use in verses in 
the d]*ainas. As a result of this particular nse the langnage lost 
all its consonantal striictnr(‘ ami its hardness, leaving bidiind only 
a string of vowels and a few consonants to hold them tog(‘tlu‘r. It 
is howi'ver donbtfnl whether it is the result ol; this Siiecilic ns(' of 
this LM*akrit in tlu‘< songs or that it was chosen for that jnirpose 
bc‘canse of its loose and inelodions character. Unless we get 
materials to detcTmine the nature of this Prakrit before* its intro- 
ihiction in the dramas we an* not in a position to dc‘terinine the 
qiu*stioii one way or tlie other. A more plausible exi>lanation of 
this pi'culiarity is, however, to be found in the tendency of the 
gi'ammarians to fornmlate g(*n(Tal rules from scanty material. It 
was further acccaituated by the close following of the rules by the 
later writc‘rs in l*rakrit. 

The distinctive features of this Praki-it are the wholesale 
dropping of the intervocalic stops^'\ the reduction of all the aspi- 
rates to tlu^ change of to n at. the beginning and middle of a 
word‘^'‘, where however the change at the bi^ginning is against the 
t(*stimony of the modern vernaculars, the use of single siliilant .s* 
and the changes of the unvoiced cerebral stops to voiced ones. Of 
the vowels, r is changed preferably to a wherein it agrc‘es with 
Pali^^', at and au to ai and ati while llernacandra says^^ that at 
and au are also allowed by some grammarians, a fact which may 


41. Var. 1, 18 ; 1, 2 ; Hem. 1, 101 ; 1, 44. 

42. Hem. 2, 98-99. 

43. Var, 2, 2 ; Hem. I, 177. 

44. Var. 2, 27 ; Hem. 1, 187. 

45. Var. 2, 42 ; Hem. 1, 228-229. 

46. Katre ; Treatment of R in Villi, Annals BORI. XVI, pp. 200-201. 

47. Hem. 1, 1. 
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be true in case of MalifiraRirT, as it is found in its later stage of tlie 
formation of Marathi. The conjunct ry becomes i; and 7os* chang(‘S 
more to ccJi than to Jclrh as in other Prakrits. Jh and ny become 
n?i and a few other tendencies which also appear in Marathi. 

Tinlike other Prakrits Mfiliarastri shows traces of phonetic 
changes which are otherwise regarded as the distinctive features of 
other langu’ag(*s like Sauraseni and Magadhi, and these ax^e found in 
a few words. Thus the Sauraseni peculiaiaty of softening"* ^ the hard 
consonants like t into d, h to f/, and th to dh is found in words like 
da, ddva, gmdua, pidhnni, ov 2 )udhain, savvaa or savmdo. Vararuci 
states that in words like rtu and others t is changed into d, hi rata, 
becom(‘S citddo, the ablative singular terminations are do and du 
while it is also found in prepositions like hado, jado, tado. The 
Magadhi change of r to I is met with in words like cal ana, 
halidda, juhiithila and suhunirda^^ , Put the most imixoidant 
instaTKT of this tendency of mixing characters of other laitguages 
is tlie features of Ajialihranisa that we meet with in Mriharastri. 
There we have the change of m to mv or vm in ahivaiinu, navai 
rovai^^ and the oj)posite change of v to m as in gatnemi^ 
hamandJia, nlma and dmda^^> The existence of forms like 
jaund, sumino^^ the presence of conjuncts with r in vundnv and 
bodmha^*^ and the change of into h in daha, caddaha^ pdhdna, 
divaluv'^ and others all betray the Apabhraipsa influence over 
this PrakinP''*. 

Of tliese, the change of t to d is not a boiTOwing from the 
features of Sauraseni but a natural stag(‘ in tlie development of this 
language itself, mostly a survival of its traits in its early stage'**. 
The presence of other featui*es it appears, is due to the extensive 
use of this language in nearly all the provinces outside its original 
home which in its turn appeal's to be the result of its l)t‘ing taken 
to be the only language suitable for writing literary works of some 
pretension. Natui*ally Avidters from outside its original country, 
while writing in it, introduced consciously or unconsciously forms 
fx'oin their own provincial dialects which were very familiar to 
them. Lateu’ on the grammaidans, di'awing their material from the 

48. Hem. 1, 182 ; 1, 57 ; 1, 188 ; 1, 264 ; 2, 260 ; Var. 2, 7. 

49. Hem. 1, 254; I, 96. 

50. Hem. 1, 243, 

51. Hem. 1, 239; 1, 259; 1, 234; Var. 11, 16; 11, 19. 

52. Ilem. 1, 178; 1, 46. 

53. llem. 1, 53 ; for Vracada Ap. He, 2, 80. 

54. Hem. 1, 171 ; 1, 262 ; 1, 263 ; 1, 242. 

55. Jacobi ; Bhavisattahaha p. 62 of tbe introduction. 

56. Cp. Sauraseni Prakrit J. U. B. Ill, Part VI, pp. 47-52. 
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literary appear to have included them in their treatment oi! 

this Pralvi-it as beinf^ sanctioned by good nsag(^ and so correct in it. 
Jn the ])rescnt state ol‘ our information it is not i)ossil)le to soi)arat(^ 
all such non-Mahrirfistrl (‘lenient from its original feiitures. It is 
ecpially possible to regai*d that this foreign C‘lem(‘nt in this language* 
is due to some kind of confusion on the part of the Prakrit 
grammarians and lack of linei* distinctions between the dilferent 
dialects which tliey never attempted. The Ai)abhrainsa (‘lenient, 
howeveu’, was introduC(‘d at a later stage and went on increasing 
as Apalilirainsa spread widely. 

The mori^hology of this language shoAvs similar simplitication 
and d(‘cay. There is no distinction to ])e obs(n*Yed between nouns 
ending in voAvels and consonants. All woi*ds which originally 
ended in consonants are mad(‘ vowel-(mding either by dropiung the 
final consonant or adding a vowel at the end, a tendency found in 
the classical Sanskrit itself. Further the whole of the declension 
Avas assimilated to the standard of the (^/-foi ms and Aviu’ds (uiding in 
other vdAvels also Avc‘re givcm forms from the analogy of t^^-foi ms. 
Again no distinction Avas observed belAveen long ami short voAvels 
Avhich gr(*atly simiilified the intricacies of the Sanskrit scheme of 
deckuision. Put along Avith this simjdilication there goes on the 
process of inviuition and a vast amount of new forms are due to the 
use of altcTnatiAa^ biises for the dechuision of nouns and lu'onouns. 
Of th(‘ cases, tin* dative is lost and genitive takes its ])lace. Here 
also, lirst the idural form was lost and the singulai* followed. The 
Avhol(‘ of th(i dual number Avas suppressed and its function Avas 
dischargCHl by the plujul, a natural course of development to bo 
obs(u*v('d in many Indo-Furopi'an languages**’. It Avas mainly due 
to the absence of any j)ractical necessity of making a distinction 
betAveen the^ things in ])air which Avere usually denoted by the dual 
in Sanskrit and other ancient languages and things in group of 
more* than tAvo. OtluT forms of nouns shoAV tlu' (dl'ect of thcj 
Avorking of the [dionetic kiAvs over the linished forms of the 
Sanskrit language Avhile a foAv are to be explained by thcj mixture 
of the pronominal and nominal declensions and the elfects of the 
luAv of analogy. 

llemacandra’s treatment of the ])ronominal forms^^ leavers no 
doubt that this vast array of forms must have ])een the r(‘sult of 
some confusion of dialectical differences Avhich are n(‘glected by 
the grammarian and the indiscriminate use of dilferent bast's duo 
to a optional Avorking of a phonetic kiAv or even some scribal error. 

57. Brugraann, Vorglcichcndc Grammatik pp. 413-417. 

58. Hem. 3, 90-117. 
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TIk* al)liilivc‘ ap^)eaI■^^ to Ik* iwticmliirly ridj both in ease* oi‘ nouns 
ami jn'ononus. Tlio most, distinetivi* features of Mfiliarfist'rf in 
deelensioji ai*(‘ the locative singular in nvnd^ al dative in a and 
nominative* in o. 

Tin* eonjiigalion of the ver])S als<> has a similaj* line* of (l(‘V('loi)- 
nu*ni. Tin* ten lenses and moods el.* the* classical Sanskrit and tin* 
Yi'die ilialeet lire reduced to Iavo lenses and Iavo niooels. The 
])r(*st'nt and tiitnreare re'tained and the* im[)e‘rative and the* |)e)te*ntial 
inexxls i)rese‘}*ve‘el tli(‘ir full c*e)njugalie)ns. Tin* past le*nse‘ vvas 
j'e*prese'nteel Ly erne* iea*m el(‘rive‘el from tlie aeu'ist anel serve’el 
the pur|)e)Se' ot all the persons and numl)(‘rs. Ihit. tlie* fime.tien) e)t“ 
the* past tense* was take‘n oveT by the* ])nst passive* jiaidiciple* whieJi 
was re\i;ularly ee)rrui)te‘el from the Sanskrit forms. In Sanskrit 
ilsc'lt this metlmd ot using neaninal I’enins for the* liniti* mt]>s was 
on inc-rease* and gaM* rise* te^ what is called tlie* nominal style* of 
W'riting’’. The* distinetie>n be‘t\ve‘en the* twe) Padas whie'h was 
le)os(*ned in the* h]\)\r Sanskrit ne>w ee>mi)ie‘te*i\ vauishe'ti anel 
te'i’minatienis of botli we‘re‘ inelise*i*injinatel \' iise‘d te> fe>rin ibrnis. 
The* Pai*asmaipada wais tavoiired and se>e)n elre>\e* tlie e)tJi(‘r out of 
lih* iie*ld, 

hi live feirmaliem oi‘ the verbal ele‘ri\alive‘S this Vrakrit, like 
many ollu'i's, apj)(-‘ai*S le) elraw' more* on the Vedie*. language* than tin* 
CUassiead Sanskrit. This fenans one* of tlie* links wliieh eonn(‘et the* 
Jh*akrit language* with tlie* Ye‘elie eliale‘ct without the* intej*ventie>n 
of the* (iassical SanskriP^“. The* riehiU'SS of tin* fevrms of tlie* 
ge*riind betrays their eliale'ctical origins. The ])e*eailiar fe*atiires of 
Mriliilrastri ap[>ear to be* the passives Ibrinenl by the aelelition of 
future with the^ lu'lp e)f /ia> aud /b, the geiaind in /7na- auel a few 
vorlial substitutes wliich also find their way in the modern 
v(*rnacnlar, Marathi. 

THE HOME OF MAHARASTIll 

The name of this Prakrit wTuild indicate that the home of lliis 
language was the country of Maharilstra at least at the time eif 
getting that nemienelature, in its early stage. It is often contended 
that various ]h*akrits that are preserved to us in literature are 
not the real vernaculars of the iieople of various localities but arc 
to be considered as literary languages and therefore have no local 
basis to be called their home. Such a view is based, however, on 
the mistaken belief about the nature of these Prakrits and the 
nature of a spoken language. The Prakrits are no doubt literary 

59. Bhandarkar ; Wilson ] Philological Lecturers. 

60. Piecliel ; Gra. Pra. Spr. Set. G. 
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langiin.i’OS hbcI are esscTitially known io in a' f orm prf'Horved l)y 
scholars in thcij* literary productions of more or l(‘SS scholarls 
nature. In this sense they are (‘inpliatically liferary language's. 
Hut it is eiiually true that they are in no way to he regarded as 
artificial languages cr(‘al(‘d by some particular social grou]) without 
any sj)oken language at their basis. Originally Ih-akrits w('r(‘ tlu' 
spokeTi language's of the people anel thedr true vei’uaculai'S. In 
ce>ui*S(‘ of time they wei*(‘ rediiu'el anel ])e)lished g]*eatly Avith the 
hedp of the grammarians anel were* maeh* suitable' for liteanry e'x- 
pressions. Such a proce*ss Tadurally imolve'd the* rennoval of' 
irre'gularities, the* use* e>r a f’e'w raA'oure<l forms anel a me)]*e‘ sti'ict 
anel ae^-Ciu'ate* use* of \ve»rds anel forms Avhie*h cenjie iij) in the* stand.arel 
<d‘ the* grammarians. It is true that in this ]>roe‘ess of refincuK'nt 
and (‘h'Aatiem seune* ruh'S Ave're carri(*d to a gre*ater e*xte‘nt outside* 
tbe'ii* ])?-e)|)e‘r S|)he*r(* lhan was wai-rante'd by the fads of the; e*ase, 
in the* /e'al to fenan compi-e‘hensi\ e* rules of gr;*immar. All the* 
same*, the*se‘ Vrakrits are* btise*d e»n de'finile* diah'ds A\hie*h we're* the* 
me'ans of commmiie’atiem of the* masse s aiul se) the'ii* Ae'niaenilai'S. 
ddie* liome* of a Prakrit iiatni'ally me'ans tlie* ]oca]il\ wln^rn i])o 
diale*cl at. its basis was enirre'iif and spoke'ii ])y (lie pe'ople*. 

li\ dele*rnnning the* home* of MriharfuAj*! it is but natural that 
the counti'y e)f ^Ifihfii'aslra should be* re*gai*e]e'd as the* plaea* whe're* 
this language are>se*. Hut. such a sugge*stlon is ofte'U repudiate*d anel 
e*ve‘n atle*mpte*el te) be* elisprewd. It is i)e)ini(‘el out®^ that 
MnharfistrT was used thi’emgh out hidia anel as tin* language* e>f the 
Prakrit epic anel lyric was current all over the country. As early 
as the sixth century A.H. the Sri (tl)(('h,dh(t was written in that 
language in KasmTr at the othc'j* end of the cenintry. Others try to 
pre)ve that IMrihai-ristrl has nothing to do with this cenintry as its 
]>i*esent vernacidar Marathi is not. closely related te) this Prakrit. 
Hut viewved im])ai’tially one has to admit that the real home of this 
Prakrit is no other than the country of Maharastra. Hesieles the 
name which itself is an indication e>f this fact, we have clear trace's 
of the Mfiliara^tri language to be met with in Marathi® which 
shows in many Avays a further development of this Prakrit. This 
is shoAvn by the vast amount of Prakrit words which are peculiar 
to Mahamstrl and to be found in Marathi, Avhile^ other Prakrits 
dilfer from both of them, A comparison of Avords like maharuMlvdy 
marahatia, marhdfhu; rndym, sririsa, sdraJehd; pakva, plkka, 
pikane; angdm, mgdla, inga]a ; Inldta, niddla, nidhala; kh^iflia, 
khudane\ myyd, scjjd, seja; vallly velll, voU; drdra, olla, ole; 

61. Hornle j Introduction to Caneja’s Pfdhrla Lah^ana B. I. 

62. Grierson ; Linguistic Survey Vol, VII, pp. 5-7. 
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nirjhara, ojjhara, ajharane ; ami a host of others won hi convince 
ns about the close connocticni between these two languages^' 
Add to this, the formation of the gerund in vna and a few verbal 
bases and the Desi words common to both and we have to admit 
that they are tlie langnages related as mother and daughter towards 
each other. As regards its use throughout India it is found only 
when the language had attainoil ]>rominenee. But even then we 
have evidence to think that in its early stage it was used in the 
country of Mahrira^tra and latei' spread all over India for tlie 
writing of Prakritepics on account of its great i)oiJularity. This is 
sntTiciently proved by the fact that the oldest woi*k in this languagi^ 
th(‘ Sattaml of Hala is a purely Mahiirnslrian production which 
a])pears from its constant references to Jiioiint Sahya and the 
river Godavari. 

THE NAMES OP THE COUNTRY AND THE LANGUAGE 

To understand the oi'igin and dev(‘lopment of this Prakrit we 
must brie^tly review the early history of this country to see the 
conditions in which this lai\guage must have originated and deve- 
loped. It is not iiossible to determine with j^recision the date of the 
colonisation of the Deccan by th(^ Aryans of the No]*th and ])arti- 
cularly the aryanisation of Mrdirirastra. Th(‘re is no mention of the 
country south of Vindhyas in the early Vedic literature^ \ Panini 
refers to Kaccha® ''*, Avanti^®, Kosala^^, Kalihga^’^ all of which lie to 
the iiorth of tlie river Narmada. Only Asmaka®® that is mentioned 
by him, li€‘S to the south of that river. Ho ho a])])ears to be ignorant 
of the major j)ortion of the South India. The Ailarvya Jlrahmdija^^ 
calls Bhima a prince of Yidaihha and the stoiy of Hunasse]i.‘P^ 
mentions by name such tribes as Andhras, Pundras and Miltibas 
which are ])robably South Indian ti’ibes. Thej*efore most of the 
scholars agree in regarding that the colonisation of South India 
must be dated later than the time of th(‘ great grammarian Panini 
who is variously assigned from 800-400 B. 0. In later literatui*e wo 
find clearer traces of the knowledge of this country as in the 

G3. The hig list given l)y Hem. of the Dhutvadesas in his dth chapter 
reveals many Marfithi words. Dr. Vaidya has collected them in one 
of his articles. 

G4. Hhandarkar ; Early History of Deccan. 
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Suttmiwata!^^ one of the ancient works of the Pali canon whwh 
^ives us the story of J3avari who leaves off tlie country of Kosala 
and comes to Asmaka in Sonth India. KfilyayaiuP'* refers to 
Pandya and Cola two famous countries in the extreme south. 
There is a reference to Tamhraprani in the inscri])tioTi of ]dn <4 
Asoka*^^ while Kantil^^a refers to a kin« Bhoja Dandakya ^\llo 
lived lon<4‘ before him. 

According];- to a tradition preserved in the Bamayana we find 
that there were two different settlements in 8outh India of the 
cMdonisin.^ Aryans. The first of them was led by Bhrfpi and his 
descendants who entered that part of Konkana on the shore of the 
western ocean and which was known by iis otlu'r name Aixaruntn. 
The (‘astern ])art of the country called Vidarbha was early colonised 
by the sa.ij.e iVj^astya and his followers who later on occupic'd the 
middle country called the Darajakaranya a name ex])lained hy the 
tj*adition Avith the story of a kin^* Dandakii who insult(‘d the sa^e 
Cyavana and was cnrs(*d by him. Kven Ihon^^h the traditional 
names ar(‘ susceptible to objections this apix^ars to be the only Avay 
of overcomiim the natnral obstacle of the mountian Yindbya and 
must have been the most easy route for the incoming Aryans. Dr. 
Hhandarkar’^'^ has STmu'estc‘d the precise route to be from MfihismatT 
throimh Vidarbha to Praiisthana. mostly relying" on th(‘ correctness 
of the account, of the route of th(‘ inpnls of Bavaii as j^iven in the 
Suttanipdfa. From the nam(^ Pani.iya aTid the name of the 
Honthern town Madnra he com(‘S to the conclusion that the pt^ople 
Avho colonised this part of the country cam(‘ limn Mathura and 
b{‘l()n^md to the trilx'S to which the Panclavas belon.u(‘d. S. K. 
Ayam»ara’“ jnits th(‘ date of this southern mii^ration on (‘ith(‘i* sid(‘ 
of 750 B. 0. 

F]*om the nature of the Ihakiat it aj)]>ears in'obable that 
immediately after the Aryan mimution in the country this Prakrit 
lan.miaiTe was formed as a result of the intermixtnr(‘ of the Aryans 
and the ori^^inal inhabitants of the country. It is however im- 
possible to decide Avhether this Prakrit was a rt'snlt of the chan^ 4 (‘ 
that affected the ethnolo.uical structure of the incoming' Aryans or 
du(‘ to the transference of the lantjjuage from the Aryan po])ulation 
to the aborij^inal peojde Avho distorted it and turned it into tlie 
present Prakrit form, 

72. SuUanipfUa V. 
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The explanation of the name of this language offers unusual 
difliculties. If we are to follow the analogy of the names of 'other 
Prakrits we will have to say that like Sauraseni and Magadhi, 
Mahtlra?tri also derives its name from the country from which it 
took its origin. But there are some difficulties in accepting this 
natural explanation which cannot be ignored. Unlike the other 
two names of Magadha and Surasena, IMahara^tra is not the oldest 
name of the country and is said to be very late in its origin, 
according to the majority of scholars. It is sufficiently proved that 
the original name of this part of the country was Dak?in5patha or 
Mahilkantara or even Mahatavi. Vidarbha alone is known from very 
early times. The country got the specific name Maharilstra very 
late. Asoka’s inscriptions refer to Rastrikas which must be located 
in South India and the inscrij^tion of Samudragupta mentions 
one Devarastra which is usually taken to be identical with the 
jiresent Mahara^tra but which Allan’^'^ tries to identify with the 
Vizagapattam district of the Madras province. The oldest reference 
to this country’ is to be found in the BfhatsanMtd'^^ of Yarahainihira 
who flourished about the fifth century A.D. In A.D. 611, it is 
mentioned in the inscription of SatySsraya Pulakosin. In his 
Kdmasfdra!^^ Vsstayana mentions both the name of the country 
and its inhabitants Maharastrikas and his work is approximately 
dated 400 A. D. 

This late origin of the name has led scholars to speculate about 
its probable significance. The most complicated and unsound 
theory put forth is that of Rajawade®° who says that the 
Maharagtrikas were the followers of the king of Magadha and because 
of the spread of the Buddhist religion in that country, they migrated 
to the south and in course of time absorbed the earlier tribes of 
Ra§trikas and Vaira§trikas which gave rise to the TrimaharS^trikas 
which is found mentioned in some inscriptions. They further 
mixed themselves with the Naga peoi>le about 400 A.D. Vaidya 
has suggested that the name Mahara^^ra is due to the mixing uj) of 
a number of small kingdoms like Vidarbha, Asmaka, Papdurastra, 
Gopara^tra and others which took place about the beginning of the 
Christian era. Kane”^ also agrees in taking the word to mean the 
great kingdom. Dr. Ketkar®^ however insists in taking the word 
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80. Itihasa hi}\ Aitihaaika lekha p. 290 foil. Introduction to the 
liMMmMMvavildsacampfi set. 84 foil. 

81. Ancient Geography and Civilisation of Maharostra JBBRAS. Vol.XXI. 

82. Pracina Maharagti’a) Satavahanaparva, Summary pp. 12-16. 



JOURNAL OF THE TJNIVERSITY OF BOMBAY, VOL. IV, PART 6 35 

to mean a country inhabited ])y the tribes of Maharsand Kaytrikas 
and thinks that the country got the name at about the seventh 
century A.D.®®. 

, We have, however, ample evidence to show that this Prakrit 
was called Maharastrl at a time much earlier than the date to which 
the name of the country is assigned at the earliest, Vararuci men- 
tions it and deals with it at great length and his date is fairly early. 
The Saitasai can be reasonably assigned to the beginning of. the 
Christian era and what is still iin))ortant is that it presupposes a 
vast literature earlier to it. It is equally improbable to suggest that 
the country got its name from the language. The grammatical 
form goes against it. The only alternative left open is to regard 
that both the country and the language got their names from the 
name of the tribe or group of tribes who occupied this tract from 
early times and who were known by the name Ra§trikas to people 
outside. From the fact that Hharata does not mention this Prakrit 
by name and that his text shows Prakrit verses which are not in 
Maharastrl it is often argued that the language wus not knowm to 
him. But it is more reasonable to suppose that at the time when 
he wrote the language was known by its earlier name Daksipatya. 
It is not a mere dialect of Maharsfrl as the later grammai-ians sup- 
]>osed but thc‘. original language on which the literary language was 
based and Avas named Maharastrl at a later stage. Ghosh simply 
sets aside this consideration without suflicient reasons. 

THE ORIGIN AND DEVELOPMENT 

This language slowly forming itself in the few centuries al)out 
the Christian era must have got a strong impetus to development in 
the prosperous reign of the Andhrabln*tya kings which attained its 
pinnacle of glory in the reign of Gotamipiitra Satakarni. Hala, the 
coini)iler of the famous Satlasal is traditionally supposed to be the 
seventeenth king of this dynasty and there are many old traditions 
which fully evince the inclination of these kings towurds Prakrit^^ 
Bo it is more than probable that just in the reign of these kings 
Maharastrl Prakrit attained a very high degree of eminence to which 
end the territorial patriotism of these kings must have contributed 
not a little. 

The wide diffusion and the rapid growth of this Prakrit can be 
■well explained by the political changes that w^ere going on in the 

83. For the whole problem cp. Grierson, Ling. Sur. Vol. VII, p. 15; D. R. 
Bhandarkar, Carmichael Lecturers 1918 Lect, 1, pp, 1-41; Fendshe, 
MaharaStraca sanskptika itihaaa; Chap. I. 

84. Kdvyamtmdmsd p, 50, SarasvatikaTtthdbharaxia p. 143, and the intro- 
ductory of the BvhedhaiM. 
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country of its origin. Along ^viih the growing power of the 
Andhrabhrtya kings and tlu‘ S])read of their empire even in the 
nortJiern countries because of their conquest of Ujjayini this lan- 
guage must liave also acquired a prestige which must have help(‘d 
in its spread. If we accept the place of Srtuhandha to be Kasmu* 
we can see that the language spread early to the other end of India. 
At lime of Kfilidasa it found its way in the dramas and slowly 
suptTseded othei* dialects in lyrics arui songs. In the Mrcclialmti- 
akd tJic'rc^ are only a fi*Av v(TSes in Maharastri while the maj(n'ity 
of them are found in Sauraseni or MOgadhi according to the lan- 
guag(‘ of the si)eaker. The authenticity of the few Maharastri versc‘S 
is also doubted by some^‘' who would prefer to read all of them in 
Sauraseni or Magadhi. 'I'he date of this drama is not finally set- 
tled but in all probability it is earlier than Kfilidasa. It is liowever 
to bo noted that the date of the introduction of this Pi^akiat in the 
dramas does not mean it to be the date of its origin. On the con- 
trary it suggests that it existed long before it and was lakcai over in 
the dramas because of its popularity in literature. 

It is not easy to determine tb(‘ date of the ])eginning of tin’s 
language. Jacobi has suggested that the third century is the proba- 
ble time for the beginning of its use in writing lyrics and songs and 
it was latcT adoj)ted in the dramas at the time of Krdidasa. II 
points out that Bharat a nowhere mentions it in his Nd/yamsfra and 
the dramas of Asvaghosa and Bhasa show no trace of this language. 
This evidence would lead us to date this language after the tliij'd 
century when Bhasa and Bharata tlourished. This j)osition is further 
strengthened liy his theory that even in case of epics and stray 
verses Mrihrirastn was not used at the time of NfVyamMra but its 
place was taken by some other Prakrit dialect. Keith®® also emidia- 
sises the same facts and puts the language after the fourth century 
adding that th(^ dropping of the intervocalic consonants was a very 
late t(‘ndency and is absent in ancient Prakrits. 

Ihe evidence adduced above leads to no definite conclusion. 
The fact that tlie older dramatists have no verses in Mahara^ti’I 
that Bharata does not mention it is no doubt to be explained on the 
supposition that from early times this language played no important 
])art in the Sanskrit dramas. Therefore neither the dramatists 
nor the theorist found it necessary to use or mention it in their works. 
But its use in other literary fields should not on that account be 
dated so late. The I*re- classical Prakrit or the older SaurasenI 

85. Hillebrandt and others. 

86. History of Sanskrit Literature. Part I, Classical Sanskrit Literature 
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luul a restricted use for the Dhruvas in the dramas. "But for the 
writing of the ei)ics and lyrics there is no evidence to show tliat it 
was uS("d instead of Maharastri and llie later usage makes it 
extremedy probable that from the very beginning Maharastri was 
used in them. The oldest work, the Sattasal coniirms the same 
and when we tind that it presuj)])OSes a vast earlier literature^ from 
which it was selected, it is but natural to date the origin of this 
language a few centuric's earlier than the date assigned to it by 
Jacobi and Keith. 

PIALECTS AND USE IN LITERATURE 

Prakrit grammarians do not give snb-dialects of this language, 
d'here are many dialc'cts found in case of oth(‘i* Prakrits like 
Sauraseni aiul Magadhl and it apjjeai*s stj*ange tlial Mrdirirastri 
should have no dialects jiarticularly when it extended over a vei-y 
wide area, a fact which should contribute to the emergcTice of 
many dialects. This fact may be due to its early standardisation 
and the activity of tlie grammarians must have b(‘eii wide* and 
valued (‘Tiough to tix its form early. This left no scojie for later 
writers to deviate from the norm laid down by the grammarians 
and must have lieen the chief agency to make the laTjguage 
uniform. But there are traces of the existence of some dialects in 
the present language itself like the use of so many forms for a 
particular formation of grammar. It is best explained l)y supjios- 
ing that the grammarians overlooked the minute and tine 
distinctions of dialects and ])ut all the forms together in writing 
tlu‘ir grammars. The presence of a few jdionetic tendencies which 
are really foreign to the spirit of this language goes a long Avay to 
prove tliat it had formerly dialects Avliich were soon forgotten and 
their peculiarities incorixirated in the standard language. Its Avide 
use in Avriiing the epics and its early stereotyxiing in the form of a 
literary language arc responsible for this to a certain extent. 

The practice of the dramatists also gives us no additional 
information about the dialects of this Ih'akrit. PphAldhara^*’^ 
says that both the characters Candanaka and Yiraka in 31 i'cchakatihd 
speak a dialect called Avantika and gives its i)cculiarity to be 
the presence of the sibilant s and richness in proverbial sayings. 
According to Markaiideya this language is a mixture of both 
Mclhrira§tri and Sauraseiii which agrees Avith the fexv jiassages 
found in the drama. From these facts it is dillicult to classify 
this dialect as either that of Maharastri or Sauraseni. From a 


87. Ed. B. S. S. p. 2 
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remark of Candanaka that the southerns speak indistinctly Pischel 
suggests that Candanaka is not speaking Avantika but another 
dialect called Daksinatya which is mentioned by Bharata 
and the Snhityadarpana. If this is true it differs very little 
from Maharastrl or even Avantika. Woolner would take both 
these dialects as neaidj^ related io Bauraseni because the passages in 
the ]\lss. show many Bauraseni features*^ 

Both Markandeya and Kama TarkavagTsa mention the dialect 
Daksinatya and Visvanatha*^ ® tries to make it identical with the 
dialect Yaidarbhika. Lassen long ago classilied it along with 
Magadhi and Ardha-Magadhi because he found them mentioned 
together but for no other logical reason. The names of both the 
dialects would suggest that they are the dialects of Mahara^tri 
Prakrit and ciuM'ent in Bouth India and the country to the north 
of it. * Crichsoii^^ has further suggested that these late references to 
the dialects may be to the dialects of the present day Marathi 
which is certainly old enough to receive mention from these 
writers. 

All the writers on poetics arc unanimous about tlK‘ role this 
lh*akrit plays in the Banskrit drama, 'i'he song of the ladies who 
usually si)cak Bauraseni are to ])e written in Milharastri. But Bhoja 
alone ciills a song from the Safmniald to be Avritten in Bauraseni. 
His readings also preserve the change of i into d in that gatha. But 
it is difficult to believe in tlu^ statement of Bhoja in this respect. 
The softening of t is not foreign to Mrihaifistrl and this must have 
misled him to call the; verse to be written in Bauiuseni as h(‘ came; at 
a time wh(*n this change Avas taken to be the distinctive feature of the 
Bauraseni Prakrit. 

The epics were no doubt writUui in this Prakrit alone. As 
r(‘iijarked by Dandin*^^ Kathas were also composed in it but we are 
not sure whether they were in prose or vorsc‘. Ihking into con- 
sideration the fact that there is no prose in existence in Mahariistri 
it app(‘ars more probable to regard them as written in verse. This 
is conlirmed by Namisadhu® *^ who says that they are to be written 
in other Prakrits but not in iirose. Bhoja^ ® says that it is used by 
characters of middle status. 

88. Introduction to Prakrit p. 189. 

89. Sahityadarparia p. 173. 
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MAHARASTTlt AND MARATHI 

Another complicated i)rol)lom ahont thin Prakrit is to trace its 
lej^al descendant amon^? the modern vernaculars of India. It is uo 
dmibt Marathi which can lay best claims for it and it is the ]>resent 
day vernacular of thc^ country of Mahai-fi^tr^ where Malulrastrl also 
took its rise. 'J'he older view that Marathi is to be derived from 
Pfili is clearly wroncf. (Tarenz^"^ first t ried to ])rove the close relation 
between Maharastri and Marathi. lie jjointed out that the Maratlii 
gerund in timi is from the Mfdiarastrl one in fuja., both ha\e a 
feminine form of the demonstiative and relative i)ronouns, the 
emphatic i)article cla in Mrdiarastri is found in Marathi in the form 
of ecd and lastly both have a j^ood many peculiar words. Pischel 
lias accei)ted this view, which was first called in (iuostion by 
(Ti*ierson®''\ Later on Grierson also admitted it as true and adduces 
a few more points of similarity. Marathi shows its near relation to 
Maharastri in features like the formation of the ^t^erund, the change 
of ai and an into at and (lil which later revert to their original 
forms, the favour shown to the rule of simjdifying the conjunct 
l)y lengthening the preceding vowel, the change of hn to cell, 
the pecidiar basis of the personal ])ronouns of the first and the 
second persons, and a host of words showing abnormal changes 
common to both of them. Many Desi words in Mahara^itri ai*e 
found in Marathi and similar is the case with the Dhatvfidesas. 

Even when we accept that Marathi is a descend ent of Mfiha- 
ra^trl it remains yet to ti’ace the exacts line of development by 
which it origir\ated. Grierson following his general scheme of 
the develo])ment of all the modern vernaculai*s postulates the 
existence of an intermediate stage between the two languages 
which he ])refers to call l)y the name Mahrira^tra Apabhraipsa®®. 
In two cases our present day Marathi appears to di’aw from the 
Apabhranisa of the grammarians, the use of the interogative parti- 
cle Icona from Icavaija and the formation of the present participle 
like Imrata jdta. To this may be added the nominative singular 
ending if we take the older stage of Marilthi into consideration. 
Beyond this there is no evidence to show that Marathi has much 
to do with Apabhraini^ as in the case of Gujarati. The case of 
nominative singular can be explained as the weakening of the 
Maharastri termination. The peculiar Apabhraiii&i features like 
the formation of gerunds, the use of to terminations in declension 
and conjugation, the retention of in conjuncts are not found in 

94. Journal Asiatique 1872. 

95. Indian Antiquary Vol. XXX, 1901. 

90. Ling, Surv. Introductory. 
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Marathi. On the contmry in all these cases Marathi follows closely 
the Mahara§tri Prakrit. Further as the old Marat-hl words ill ?/, v, 
and h do not show the nominative ending? u, it is more iirohable to 
regard it as a case of weakening. Another suggestion is made to the 
ellect that there was only one Apabhramsa from which all the 
vernaculars are derived. On the whole the available evidence is 
favourable to think that Marathi is directly descended from 
Maharastri without the intervention of the Apabhrariife stage, 
unless we like to call the Avorks in old Marathi to be written 
in a Malifirastra Apabhraipsa. 

MAHARASTRI LITERATURE 

By a comparison of Mfiliarastri with other dramatic Prakrits 
it becomes apparent that it stands on a diflerent ])asis than the 
other Prakrits. It is a language primarily used to write works of 
the nhture of artificial epics while its role in the drama is, after all, 
secondary. In fact speaking strictly this language is not a dramatic 
Prakrit at all. Like othex’S it was not found in the Sanski*it 
dramas from the very beginning but was introduced later i)robably 
at the time of Kalidasa. The reason appears to be the prominence 
in which it was held in other departments of literature. Anotlu^r 
distinction between the dramatic Prakrits and Mahrirfistn appears 
to be while other languages are restricted to the use in the dramas 
Maharasti'I is found in other than dramatic litei*atxxre in its real 
importance. This literature is vast and of great value to merit 
detailed consideration. 

THE SATTASAl OP HALA 

The Satta.mi or Gahdsaltaml^^ which is its fuller name, is an 
old anthology of Mahai’ilstrl verses in the gfitha metre and amounting 
to some seven hundred pieces. It is traditionally attrilmted to a 
king Hala or SatavShana. It is the most famous and best known 
of the Mahara^ti’J works. Its value as an anthology is fairly high 
and it also affords good historical evidence to show that Mahara§;tvl 
literature was once very extensive and wide-spread. Its popularity 
can be easily seen from the good number of commentators and the 
vast amount of quotations from it in later works on poetics, as well 
as the use made of it by the Prakrit grammarians. Bfipa®® 

97. Weber first edited the 370 verses under the title Tiber das SaptasataJeam 
dm Hala, Leipzig 1870; Some additions were made in Z. D. M. G. 
26, pp. 735 foil. Later on a complete edition was given as The 
Sapiasataka des Hala, Leipzig 1881. About Bhuvanapala’s recension 
Indi. Stu. 16. With the commentary of Qangadharabhatta edited in 
KM. 21. A new edition by Mathuranatha with his own Tlka- 
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bestows on it high praise in the introductory verses of his 
HarHacarita and Govardhana thought it suitable to compose a 
Sanskrit Aryasaptasatl on its model. Besides it gives us useful 
information of the rural and rustic life of the Deccan and 
reveals in a charming manner their proverbs and sayings 
current among them. 

The work is divided in seven Satakas or collections of hun- 
dred verses each, which however differ very much in various 
Mss. preserved to us. This Prakrit anthology is mostly of 
erotic contents, love in its various phases and stages being the 
dominating sentiment either of the writers themselves or 
of the taste of the collector. The Indians have notably develoi^ed 
greatly in the composition of gnomic poetry with a peculiar force 
of its own. These ancient Indian poets were masters 
of this art which produces pictures in a few broad 
and l)old strokes giving us a small incident or a miniature picture 
complete in itself. The present collection contains many such 
master-pieces which depict village life. The chief feature of the 
jiresent work is that it mainly occupies with the painting of the 
village life and the peasantry more than the highly polished and 
sophisticated living of the courts and i)alaces. Naturally it is ricli 
in pictures of nature cottages, country-side gardens, fields, thickets 
forests, rivers, streams and mountains, animal and plant worlds, 
and other things essentially rural. The family life of the lower 
society is given from all possible points of view but the main stress 
lies on the erotic side. The commentators, however, coming as tliej^- 
do in an age fully dominated with the irresistable force of theoretic 
considerations, try to take almost all the verses as erotic in sense 
and this they are able to do with that much- valued suggested sense. 
In the majority of cases their interpretation is justified, but in this 
absurdly consistent procedure of theirs they appear to lose sight of 
the real meaning of the poet when they come to see in verses 
dealing with the other sides of village life, studies of nature pictures 
and simple animal behaviour the same suggestion of illicit love 
when no erotic contents can be reasonably seen in them. All this 
should not lead us to think that the present work is wholly devoted 
to the treatment of village life and nothing else. There are verses 
about other topics as well and in the traditional list of poets we find 
a few names of kings and famous coui*t poets. 

The scope of the anthology is extensive and deals with varied 
subjects drawn from different walks of life. Winternitz®® would 
not like to call them specimens of ancient songs of the Indians 

99. Geschiclite der indischeji Literatur pp. 97-104 of Yol. III. 
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dealing with the joys and miseries of their lives, but only artistic 
poems closely modelled on them, because he suggests that Prakrit 
was not the language of the people but a refined and literary 
vehicle of expression based on such a dialect. Most of the versos 
are detached and self-sufficient but in few cases two or three 
versos relate to one topic. 

The majority of the verses deal with the love of the village 
maidens and youths, shepherds and hunters, and even common 
labourers. In few words and in an admirable way a tune is struck, 
a pain is sounded or a joy is j)ictured. Very often a brief pictur(' 
of a labourer is given in a single verse. We often hear the lamen- 
tation of a love-lorn lady, her longings, her plaintive notes on 
her situation, her misery and pain of separation to whicli she 
sometimes gives vent. The usual conventions of Sanskrit poetry 
are also followed. As usual the winter season brings the lovo-s 
together while lightning and storm make the beloved to embrace 
him. The wishes of a lady in love are well expressed. She desires 
the moon to touch her with the same luys with which he has 
touched her lover, and wishes that night should last perpetually 
because her husband is going on a journey on the next day. A 
traveller prays that rain and wind should strike him as hard as they 
can but spare his beloved at home. The onset of the rainy season 
enkindles the flame of love in the hearts of lovers. The poets also 
describe in minute details the varied effects of love when he points 
out that one looks deeply into the eyes of the other and drinks witli 
them. The beauty of the ladies is also described in a microscopic 
manner, in which every one of their limbs gets its due share. 
Many times the poet gives us situation not without a comic 
effect as when the boy climbs the back of his father when h(^ 
falls at the feet of his wife^^. 

Next to these come the pictures of nature. In four short 
lines the poet can effectively conjure before the eyes of the readers 
various scenes of the seasons, summer, autumn, winter and rainy- 
geason, by pointing out their striking features. Winter lays bar(^ 
the fields of corn while the summer burns them down. Equally 
fine are the pictures of animals, bees hovering round flowers, the 
peacock and the crow enjoying the rains, the antilope and his 
mate loving each other and rubbing with their horns, the female 
crane sitting silently on a lotus leaf and the many pranks of 
apes. Besides these the plants get their share and the mountain 
Sahya with the river Qoda figures prominently. There are a 

100. Keith; History of Sansknt Literature pp. 223-235. 
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good many maxims and popular sayings of a gnomic nature ^vllile 
incidently many gods, situations from the epics and folk-lore arc 
also mentioned. 

The work also gives us a few references of general interest. Of 
kings we meet the two famous names of Vikramaditya and Salahana, 
beside the name of Hala the compiler of the anthology at the 
beginning and the end of the Satakas. The geographical atmosphere 
of the work is pretty old. No big towns are mentioned which may 
bo due to the rural background of the work. The constant 
reference to mount Sahya and the river Goda makes it almost certain 
that the work is the production of the country of Maharastra. The 
winds from Malaya^ also play their part and the rivers Reva^®® 
and Tapl^®® on the northern side get mentioned. A few names of 
races and tribes like Pulinda, Palasa and the Rak^asas from Lanka 
occur. Of religious and mythological allusions, we have the. praise 
of Siva at the beginning and at the end under the title of Pasui)ati 
which would indicate that Hala was a worshipper of Sankara. He 
is once mentioned by the name of Pramathadhipa^®* which also 
occurs in Varahamihira. His spouse Gauri and her temi)le is also 
referred to, while she is known by her popular names Ajja^°^ 
and Avannri^®^ Kapalika^®^ a worshipper of Siva is also described 
as besmearing his body with ashes. Once Gapapati^®® is referred to, 
but the reading is doubtful. Vispu^®® also figures and mention is 
made of his three steps in the heaven while his wife Lak^mT is said 
to come out of the milkly ocean. The binding of Bali by him is 
also found in the MahabluiHya of Patanjali. Kvgpa^^® often 
fignres. His play with the GopiS in the Vraja are described and 
his beloved Radha finds mention. He is called Damodara which 
epitomises one of the incidents of his childhood. Madana^^^ and 
his five arrows are prominently found. A few epic references 
occur. The death of the lord of the Ktirus at the hands of Bhima 
in the presence of Madhava is from the Mahabharata while Rama 
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and his brother Lak^maija are from the other epic^^®. Buddha^^*, 
his Sahgha and their formnla of greeting siddJiirastu show the 
knowledge of Buddhism and possibly of Jainism. 

But many of these references depend tipon the different 
recensions of the work. There are at least six different re- 
censions^^® which differ from each other not only in the number 
of verses but also in their arrangement. Verses common to all the 
recensions amount to nearly 430 which can, therefore, be regarded 
as the oldest nucleus of the collection. The first recension is the 
common version which lies at the basis of the four commentaries 
and many Mss. of the work and called the Vulgate. It is com- 
mented upon by Kulanatha, GaiigSLdhara and Pltarribara and there 
is also an anonymous comment on it. The second version accom- 
panied by another commentary agrees with the first in many 
respects excei)t in case of the last Sataka where it differs greatly 
from it. The third one is much nearear the Vulgate but differs 
in the arrangement of the gathss and the choice of the readings. 
The fourth recension on which is found the commentary of 
SadhSrapadeva and the fifth preserved in Telugu Mss. give very 
different appearance. The sixth one agrees with the first three 
in all respects as regards arrangement but shows different contents. 
Even then, from the quotations found in the works of poetics which 
are absent from all the recensions it ai)pears that the work was 
also found in other recensions as well. All these divergences can 
only be exi)lained by supposing that the collection was originally 
a self-standing but much smaller one and was later expanded and 
supplemented by successive copyists and redactors who added 
verses from different sources which they liked and appreciated. 
But then we have to suppose that the collection got its present 
name much later. 

The third verse at the beginning says that the present col- 
lection of the 700 gathas is taken out of a crore of such verses by 
Hala and all the recensions have the same verse. According to 
Hemacandra^^® Hala is the same as Satavahana, Salahana or 
Salivahana one of the Andhrabhptya kings of Deccan. One 
tradition says that the goddess of learning Sarasvati once lived in 
his house for a day and half and inspired all the inhabitants of the 
town even including the elephants and horses so that they 
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composed Prakrit poems out of which Hala made the present 
collection of 700 gathas. 

It is obvious that the present selection is taken out of a rich 
literature lying at its background and current at the time. Un- 
fortunately wo have no very authentic tradition preserved to us in 
giving the names of the poets to whose credit the gathas are to bo 
assigned. The commentators have preserved no doubt names but 
its value is greatly lessened by their disagi-eement. The Vulgate 
mentions 112 i)oets while Bhuvanapala has as many as 384 names 
wlxo contributed to the anthology. Even in individual cases the 
four commentators of the first recension do not agree in attributing 
the verso to a particular poet which makes their information of no 
great value if not absolutely worthless, as thought by Keith. 
PischeP^'^ has on the other hand taken a sympathetic view in 
accepting it with some reservations. The names preserved include 
Halivahana, Hala, Vodisa, Triloka, and a few names of ladies like 
Reva, Natha, Prahata etc. If we believe a verse in the work to bo 
authentic we have to say that each verse in the collection bears the 
name of the poet, which, however, is not the case at present. Even 
then, we need not suppose that the names are pure fiction 
and invention of the commentators. Of the few we know 
something from other sources as well. Harivudijha and Pott-isa 
are referred to by Rajasekhara in his Karpwmmanjart in close 
association with Hala while Bhoja quotes a verso in which Hrda is 
put as an ancient poet along with Haricandra. Palia is better 
known as Padalipta while Aparajita is said to be the author of 
MTOanhalelchakathd, Pravarasena is famous. Even though these 
poets are well known and must have written in Prakrit the 
allotment of the verses from the anthology to them remains 
doubtful. 

It is difficult to evaluate the exact nature of the work of Hala, 
the redactor of the collection. It is pointed out that all the verses 
bear a good deal of similarity with each other which would lead 
one to think that Hala played not only the role of a redactor but 
also something of the nature of a composer and reviser who 
brought all the previous verses to a particular standard and a 
definite form^^®. This, it is suggested, is the import of Bapa’s 
statement and the meaning of the third verse. Hala not only 
collected these verses but gave them a literary form. From this 
fact and from the evidence that only a small number of verses are 

117. Gra. Pra. Spr. Sect. 13. 
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common to all the recensionB, Keith suggests that ScUtasaJ was 
originally no more an anthology but a collection of verses largely 
his own and refashioned by him which in course of time by being 
extensively interpolated got its present shape of an anthology and 
suffered much in its individxiality. 

The Indian tradition dating as early as the time of Bana and 
Dandin attributes it to Hala who is identified with the king of the 
Andhrabhrtya dynasty which ruled over Deccan with their capital 
at PratL?ihrina from the third century B.C. to the middle of the 
third century A.D. Ilrda comes in the middle and is said to bo the 
17th king and is assigned to the lirst century. This procedure, 
Keith calls as mechanical and without any foundation. From 
the Buranic tradition and the inscriptions at Nasik we know that 
Satavahana was the name of the family and its greatest prince 
Gotam^j)utj*a ISatakarnT is assigned to ^519-340 A.D. by Bhandarkar. 
According to these traditions the whole dynasty lasted for 456 
years. The Mastya assigns Hala to 297 years after the beginning 
of the (iynasty. Lassen has put him about 276 x\.D. Haraprasad 
Shastri^^® remarks that Hala cannot be ])laced later than the lirst 
century A.D. and the mention of a Yikramaditya in the Sattasai 
should be syncronised with the founder of the Saiiivat (‘ra. There 
are a few facts which favour this conclusion. From Brhatkathd 
and other traditions preserved in Kdniasutra and Kdcyamlmdm^d 
we know that the Hatavahanas were in favour of Prakrit which 
is corroborated by their inscriptions at Nasik. The geograxhical 
background of the work also points to the country where these 
kings ruled. 

Weber^^® however points out that in verse 467 wo lind king 
Salahaiia mentioned as a great j)erson which makes it impossible 
that the work is contemporary with him. It is also doubtful 
whether both Hala and Salahana are identical. From the internal 
references Weber thinks it clear that the anthology cannot be earlier 
than the third century A.D. This conclusion, Weber thinks, is 
confirmed by the political, geograiihical, religious and other allusions 
found in the work and is further corroborated by the evidence of 
the language. He points out that the two words VandP^^ and 
Hora, the word Angaravam^®® to mean Tuesday all showing 
acquaintance with Greek astronomy show that the work is late. 
The absence of the name of Kalidasa in the list of the names of the 
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poets, he is inclined to interpret, as favouring this date. Bui much 
of the force of liis arguments is lost, when we remember that 
Salahana is the name of the Dynasty and that the anthology has 
suffered greatly while attaining its present form. 

Jacobi, on the other hand, had identified this king Hala with 
the Satavilhana king of Prati§thanapura who, at the advice of the 
sage Kalika, changed the date of Pajjusana of the Jains in 4G7 A.D. 
This date agrees well with all the allusions in the work. But it is 
very doubtful whether the Jains are right in putting the Satavfdiana 
king so late and their tradition itself is not of great value. Keith 
stresses the point that tlie language of the present antholog^^ is later 
than the dramas of Asvaghosa and the inscriptions of the eaiJy 
Christian era, which would induce him to i:)laco the production of 
the poems between 200 and 450 A.D. and their putting together in 
the form of an anthology somewhat later. From the evidence 
that is available it is most probable that the work belongs 
lo the first century A.D. and is closely associated with the 
Sritavfdiana kings. 

From the majority of the versos in the collection it is evident 
that Ilala collected his pieces from a literature essentially of the 
same nature, stray verses dealing with complete situations. 
But even then a few gathas would indicate that they are taken from 
l)opular tales like that of a lady put in captivity but waiting to be 
released, a woman captured by thieves or the unchaste woman who 
pretends that she is bitten by a scorpion because she wants to go to 
the house of the doctor whom she loves. But even this cannot bo 
Sfiid to have some context as the situations can be easily imagined 
for the purpose of understanding the vei*ses. 

It is usually difficult to judge the style and poetic excellence 
of an anthology. The gathas being from very varied hands are of 
very diverse characteristics. But what strikes one in this case is 
not their differences as their similarity which is explained on one 
theory as due to the redaction of Hala. Speaking generally we find 
the style of this collection homely and simple and stands in 
glowing contiast with the style of the later epics like SetuhandJia 
and Oaii^avaho- Very scarcely have the authors taken recourse 
to scholarly devices of making good poetry, such as play on words 
and recondite allusions. The poets here appear to express their 
ideas in as direct a manner as possible and this gives their work a 
peculiar charm. It has a very close connection with the realities 
of life and a still closer association with natural things which 
can scarcely be met with in Sanskrit works. They show a 
certain amount of frankness and rough good sense in dealing 
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with love, while quaint expressions of women would indicate 
the provincial mode of expressing things. The language is 
purely Maharastrl with little mixture of other Pmkrits. The 
work, however, abounds in many Desi words and the majority 
of them are found in modern vernaculars especially MarSthi. 

THE HARIVIJAYA OP SARVASBNA 

Sarvasena appears to be one of the ancient writers in 
Mahara§trl and of considerable repute. Unfoiiunately wo know 
nothing about him or his Prakrit epic Ilarivijaya* All that we 
can get to know of him is from later references in the works 
of Sanskrit rhetoricians. Of them the Dlivanyalolio}^^ is the 
oldest to quote from it. A few quotations are also found in 
the two works of Bhoja, the Srnguraprahlm'^^^ and the 
SarasvatihayithahJiararia^^^ , In all we have some ten or eleven 
verses from the work. 

The verse from the Dhvanydloha describes the beginning of 
the spring in which the god of love takes hold of the face of 
the goddess of vernal beauty. Another describes the beginning 
of anger in the heart of Satyabhama, one appears to embody the 
words of Kfsna consoling his beloved who had grown angry for 
the sake of the heavenly flowers, a third describes Rukmini who 
was greatly delighted at the sight of her husband even though 
the occasion was one for getting angry. In a verse anger per- 
vading the face of Satyabhama is described as charming like the 
spot on the disc of the moon, while another delineates her face 
on the verge of getting delighted and the anger passing off 
being overcome with delight. A few verses give us the recon- 
ciliated state of the heroine when her desire of getting the 
heavenly tree was fulfilled. 

From these few quotations it is sufficiently clear that the 
subject of the epic was the famous episode in Kr§pa*s life, his 
conquest of Indra for the sake of the flowers of the heavenly 
tree Parijata to satisfy the desire of his beloved Satyabhama 
who was roused to jealousy on account of his having given her 
co-wife Rukmini a garland of the flowers of the same tree. As 
all the quotations are found in one and the same metre it is 
but natural to suppose that the authour wrote his epic in the 
Skandhaka as is the case with the work of Pinivarasena, even 
though it is just possible that others were sparingly used. From 
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a remark of Abhimvagupta^^^ in his comment on the Dhvanya- 
loTca it appears that this epic contained the episode of the taking 
off of the Pilrijata tree as something that is invented by the 
poet though not found in the sources, and being made subser- 
vient to the purpose of reconciliating his wife. This would 
make one think that the main theme of the epic was something 
different and of greater importance. 

In the absence of any more evidence it is not possible to 
determine the date of our author. If we l)elieve the statement of 
Bhuvanapilla^^*^ that many verses in the SattasaJ are from his pen, 
we will have to place the author fairly early. But much reliance 
cannot be placed on him unless corroborated by other evidence. 
At any rate he is earlier than Anandavardhana and must have lived 
a few centuries before him. 

For all that we know Sarvasena appears to have written in a 
charming style marked with great delicacy as remarked by Kun- 
tala^"®, his work being an illustration of the Sukumaramarga in 
poetry and this is fully borne out from the few quotations we now 
come across. His language is easy and less complicated than that 
of Pravarasena. But he also shows the use of long compounds and 
poetic figures. He is also fond of giving gnomic sayings and in all 
these things there runs a close parallelism lietween his work and 
the Setvhandha, producing a strong suspicion of one lieing the 
model of the other. Yet their precise relation would remain 
doubtful unless we are able to determine the relative chronology 
of the two authors which it is not possible with the material at 
present available. 

THE SBTUBANDHA OF PRAVARASENA 

The Setubandha of Pravaiasena^^*^ is one of the early epics 
written in this Prakrit. From the text itself we come to know that 
the author called the work Dahanmhavaho or Bdvanavaho^^^ 
and it is marked by the presence of the word Axmrda at the end 
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of each chapter as do many of the MahakSvyas in Sanskrit^®®. 
But from the references to our work by such early writers as 
Bapa^®^ and Dapdin who lived soon after the poet we know that 
the epic also had the title Setuhandha which was popular enough 
to admit of a pun. That name is no doubt applicable to the work 
with sufilcient accuracy because the major portion of it is devoted 
to the description of the building of the Setu or the bridge 
over the ocean by the monkeys, while the historical allusion to 
the building of the boat-bridge over the river Jhelam^®'* by the 
author must have helped it to get greater currency. The original 
name Edmnavaho must have been also current for a long time as can 
be inferred from the fact that the Pmkrit epic of Vilkpatiraja styles 
itself Gaudavaho no doubt after the manner of the present one. 

Tradition attributes this work to a king called Pravarasena and 
this is borne out by many facts. Both Dandin and Bflpa refer to 
him as its author, and still later Ksemendra^®® quotes a verse as 
being the composition of Pravarasena which is to be found in the 
SetMbandka. At the beginning of the work we find the expression 
‘ ])egun by a king’ ^®'^ applied to the book. 

But some doubt is cast on this tradition by the curious 
colophon found at the end of each Asvasaka which runs “ ia sirii>a- 
varasepaviraie kalidasakae mahakavve paiicaraho asasao parisa- 
matto ” ^®®, while the commentator RamadasabhQx)ati who lived in 
the 16 th century refers to this tradition of the composition of 
Kalidasa^®**. But his further remark that Pravai^asena may 
be the same king as Vikramaditya or even Bhoja shows the 
extremely confused nature of this tradition even at that early time 
and £0 appears to be a pure later invention to father one of the 
greatest Prakrit epics on the famous poet Kalidasa. It is impossible 
to explain if the work really belonged to Kalidasa, how Bapa never 
knew this fact and how on the contrary he definitely attributed it 
to king Pravarasena unless there was some genuine tradition current 
at his time. From verse nine it is just possible to argue that the 
work was the composition of some court poet of Pravarasena and 
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was made current by the name of the patrdn^^^. This will also 
explain to a certain extent the fact that the work was later 
attributed to Kalidasa as soon as the real author was forgotten. At 
any rate both the style marked by long compounds, elaborate puns, 
strained imagery and the form of the work showing no skill in the 
arrangement and heedless of repetition both of ideas and of 
situations would make it extremely improbable that it is from the 
pen of Kalidasa. 

Whoever be the actual writer of the epic, and we have no 
means to know him, it is clear that it was composed at the time 
of Pravarasena with whoso name it has become early associated. 
Naturally the date of the work can be ascertained by the determin- 
ation of that king’s reign. In the early history of India there are 
four Pravarasenas belonging to two different dynasties. Two of 
them belong to the list of the Kasmlrian kings and arc mentioned 
in the I\ajataranghu of Kalhana^^^. The other two belong to the 
less known Vakataka family which flourished in Deccan in the 4th 
and the 5th centuries^* 

It aijpears very iirobable that the present epic was written in 
the reign of one of the Kasmlrian kings and particularly in the reign 
of the second Pravarasena of that line. According to the 
calculations of liujataranglnl which Pandit^^® accepts as true and 
defends at great length the first Pravamsena ruled from A.D. 58 to 
88 A.D. and the second from A.D. 125 to 160 A.D. If we are to 
accept these dates as true the work would fall in the second 
century A.D. at the latest. But according to the modified cal- 
culations of Stein^** who is followed by many others in this 
resj)ect the second Pravarasena is to be assigned to tin? 6th 
century and consequently that will also bo the probable date of the 
epic. Prom the style of the poem and its close dependence on 
Sanskrit literature of the 6th century more than of the second we 
think the later date to be nearer the truth. 

There is another tradition which is referred to by Ramadasa at 
the beginning of his comment, according to which the work is put 
to the credit of Kalidasa who wrote it for king Pravarasena at the 
behests of Vikramaditya Chandragupta the second. In recent 
times^^® this theory is revived and new evidence to substantiate it 
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is sought for. Greiit stress is laid on the fact that the curious 
colophon at the end is found in all the Mss. of the work so far 
available and therefore must yjossess some old and genuine tradition. 
A verse from the first chapter also suggests that the work was 
not the composition of Pmvarasena alone ; ho only began 
it and was completed by somebody else. Now in a tradition 
preserved in a work called Kuntalesmradautya^^'^ of which 
we have a few quotations only, there is mention of king 
Vikaramaditya who is no other than Candragiipta the Second of 
the imperial Gupta dynasty as being connected with the Vakataka 
family as his daughter Piabhavatigupta was given in marriage to 
Pj’thvisena the First. It is further reported that Kalidasa was sent 
by him to this king as an ambassador and must have helped 
Pravarasena the Second, the sun of Riidrascna in composing the; 
present ei)ic, a fact which would explain the colophon and the 
tradition preserved by the commentator. 

There arc real dilficulties in accepting this theory of the 
authorship of Kalidasa in collaboration with the Vakataka prince 
Pravarasena. It is more than doubtful whether the work 
KnniaUsvaradimtya had any historical veracity to base ones 
conclusions on it. We know too little of Kalidasa to judge his 
character as an emissary in bringing the two royal families together. 
The identification of Devagupta, the father of PrabhavatTg\ii)tri with 
Candragupta, though usually accepted, is not beyond doubt and the 
few glimpses of the lost work do not give us the tradition clearly. 
The nature of the language and the inordinate desire of the author 
to form Yamakas and the older tradition preserved by Bnija would 
force us to reject this suggestion. 

The work is handed down to us in three different recensions 
which do not differ much from each other. The most authentic 
one is the one preserved by Kamadasa who wrote his commentary 
in A.D. 1596^^® at the time of Akbar. Another recension is pre- 
served by the commentator Kpspa who is later than Ramadssa as is 
clear from his introductory remarks and his ci’iticisms of his 
explanations. The difference between the two recensions lies in 
the fact that while Ramadasa has 15 Asvasakas, Kpsna has 16 which 
he makes up by splitting the 13th chapter into two at verso 67. 
This arrangement, however, is not very consistent as the characteris- 
tic word Aijuraa is not found in that verse. The third is not exactly 
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a version of the text but a free Sanskrit rendering prepared by one 
Sivaharayapadssa at the request of one Kaniasiijiha^'^®. It is not a 
Avord-for-word translation but follows the original versc-for-verso^*'*^ 
Even the extra verses found in the different manuscripts come to 
only 14 and show signs of genuine composition. 

The author opens the work with a salutation to Vignu who is 
described as killing various demons like Madhu, Hiranyakasipu, 
Aristha and others and his exploits like the bringing down the 
Parijata tree from the heaven. He also offers his obeisance to 8iva, 
his laughter and his dance. A few remarks on poetry and its 
difficulties are added and the author expresses his intention of 
composing his epic Dahamuhavaho^^^ 

The story opens with the description of Kama whose gi’ief is 
aggravated by the coming up of the autumnal season and his 
lamentation for the loss of his beloved wife Slta, who is taken off 
by the demon Havana. The poet takes this opportunity of 
dcscril)ing the 8arad at great length. At that vcjy time Hanumanta 
comes back successful from his mission of searching Sita and 
I'clatcs to Ihlma the long awaited news about her and gives in 
token her crest- jewel. Kama is greatly delighted at its sight but 
slowly his joy turns into rage towards his enemy Havana, whom 
he now wishes to conquer by marching against Lanka. He crosses 
the mountain Vindhya and the army of the monkeys arrives on the 
shore of the ocean (i). 

Rama now views the vast ocean stretching before him and the 
poet picks up the occasion to display his i)ower in describing the 
ocean in an elaborate manner which covers the major portion of 
the Asvasaka^®^. The effect of this obstacle in their way is very 
different on different persons, Rama looking at it without much 
concern, Lak^ma^ia not losing his courage, and Sugriva looking at 
his army of the monkeys. Rut, the monkeys are disheartened at 
the unexpected difficulty and look admiringly towards Hanumanta 
who has crossed and recrossed it (ii). 

Sugriva now views his drooping followers and to put courage 
in them delivers his fiery speech in which he points out to them 
their duty and shows them the necessity of overcoming the obstacle, 
as death is far more preferable to infamy. This speech, however, 
has no effect on the army. Another speech is made in which he 
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promises to overcome the difficulty himself if his followers are not 
willing to take up the risk which enkindles the fire of heroism in 
the army- The whole of the chapter abounds in good many moral 
sayings^'^'^ and maxims with appropriate illustrations from nature, 
which does credit to the author and more than justifies the remark 
of Da^idin that it is a veritable ocean of good sayings (iii). Now 
gets up Jambavat, the oldest in the army, with a long line of 
experience behind him, on which he harps so often, and who now 
tries to combat the agitation in the army with sober words, importing 
a slow and thoughtful action on their and on Bugriva’s part and 
gives a real appreciation of the magnitude of the danger. He 
hints that Rama is fully capable of subduing the ocean and suggests 
that the ocean itself should be requested to give a free path on its 
waters of his own accord. At this moment there arrives Bibhl^ana 
from the sky, whom Maruti easily recognizes to be a friend and 
carries him to Rama who greets him with praise and suggests that 
he will be made the lord of Lanka (iv). 

The fifth chapter opens with the description of Rama again 
suffering from the pangs of separation in the moon-light night, and 
early in the morning he makes his mind to chastise the ocean, 
lie then hits it with his arrow which emits fire and thousand of 
other arrows from itself and plays havoc on the ocean and its 
acquatic animals. The author devotes the whole of this chapter to 
the graphic and minute description of Rama’s shooting the arrow 
and the plight of fishes, serpents and the surging up of the waves. 
The mimiteness of the picture can be well imagined from the fact 
that 15 verses^®^ are taken up by the mere shooting of the 
arrow (v). Being hit strongly the oceaircomes up in a human form 
and along with his spouse Gahga falls at the feet of Rama whom 
he praises and argues that it is but at his bidding that he has kept 
the boundaries. He further suggests Rama to build a Sctu over 
its waters to cross them with ease. Rama accordingly gives 
orders to build a bridge. The monkeys begin to pick up moun- 
tains to fill in the cavity of the ocean and a detailed description of 
it occupies the remaining Asvasaka (vi). Now the monkeys begin 
to work out the idea and throw big mountains in the ocean which 
make the water surge up high and disturb the ocean enormously. 
But after a long and strenuous exertion the ocean remains unfilled 
and the monkeys begin to feel a little exhausted (vii). They now 
stop their work for a moment as it is of no avail, and heap the 
mountains on the shore. Meanwhile the ocean regains its calm- 
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ness. SiigrTva now requests Nala to tmilcl the Setu so that Rruna 
should not find it necessary to string his bow once more and use 
his arrow for a second time. Nala promises to do the work and 
with the hel]:) of the monkeys succeeds in constructing the 
bridge which is now descinbed at great length. The army now 
passes over the ocean with ease and arrives on mount Suvela on 
the other si<le. At the news of this wonderous feat of tlie enemy 
the demons lose their faith in Ravana (viii). The next Asvilsaka is 
devoted to the description of Suvela in which the author shows his 
skill in the use of figures of word like Yarnaka and Anupraga^^^ 
wliich are taken to be signs of the poet’s ability of wielding the 
language as he wishes (ix). Now follow the usual things to be 
described in a Mahakavya like the setting of the sun, the approach 
of the evening, the spreading of the darkness, the rise of the moon 
and the sports of the ladies, love and its enjoyments (x). 

The scene is now transferred to Lanka where we see Ravana 
suffering from the fever of lovo towards Hita,. He thinks of all 
possible ways of winning her over and finds no suitable means. At 
the end he hits upon a plan and calls his servants. He orders them 
to show to 8lta a false head of Rflma which they produce by their 
magical power. STta is described in her pitiable condition when 
tliey show her the false head of Rama and swoons immediately 
from which she recovers only to fall into another. Then follows 
her pathetic lamentation and the consolation offered to her by her 
demon attendant Trijata who i)oints her out the falsity of the 
situation. This forms the best passage^^*® in the whole ei)ic (xi). 
The next Asvasaka opens with the description of the dawn when 
Rama gets up and the army of the monkeys is prepared to fight. 
Ravapa also is ready and his army is arrayed. While the demons 
are girting themselves up the monkeys lay a siege to Lanka. Now 
follows the encounter of the two armies on the battle-field (xii). 
The battle continues for a long time with victory inclining towards 
one side or the other in turn and the heroes of both the parties 
meet in individual duals and Angada defeats Indrajit (xiii). 

On the field now come both Rama and Lakgimaiia and there 
arises a fierce combat between them and Indrajit, who however, 
overcomes them for a short time with the missile ^of the serpents. 
Both of them fall in a swoon to great grief in the army of the 
monkeys. But they soon recover and Rama invokes Ganuja to 
ward off the serpents. Individual combats between the heroes 
of both the armies go on in the meanwhile (xiv). One by one the 
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leaders of the demons begin to fall. Fix’St Knmbhakar^ia is killed, 
Indrajit follows him and RSvana, enraged at the loss of his brother 
and son, hits Lak§ma^a with his irresistible power. Lak^mana falls 
in a swoon but soon recovers. Now follows a fight between Rama 
and Ravana wherein the latter is defeated and killed. Bibhl?ana 
laments the loss of his brother. After the battle Rama returns 
back to Ayodhya along with Sita who is purified in fire to satisfy 
the love of Bharata. The author then closes the epic which he 
names Hdvanavaho and in which ho has used the word Apuraa as 
a characteristic mark (xv). 

In this epic .Pravarasena shows all the equipments of a classical 
scholar composing a Mahakavya. In the third and fourth chapters 
he shows his knowledge of the royal policy and depicts a lovely 
controversy about the respective merits of following the direct 
policy’of proceeding against the difficulty and the sober method of 
inventing some device to overcome the same. Hugriva asks the 
monkeys not to wipe off their fame which he compares to a good 
person who is somehow come to make a request, both being 
difficult to be obtained once more^®'^. It is the duty of the lord to 
order while the real burden of the work falls on the servants^'^^. 
Battle and its hardships alone are al)le to distinguish between true 
heroes and those who pretend to be so^®®. The words of Jambavat 
are ecpially weighty. He points out that dejection carries off forti- 
tude, youthfulness removes modesty, and love takes off the sense of 
shame^®®. What warriors in union can do can never be done by 
them individually which he illustrates by the fact that one ray of 
the sun may torment at the most, but all of them are able to burn 
the three worlds^®^. Energy misplaced proves neither effective 
nor dreads the enemy like the mistaken arrow shot in rage neither 
hits the mark nor produces fear^®*. 

He is equally hapi)y in describing the state of love in separation. 
The lamentation of Sita at the sight of Rama’s head reaches the high 
water mark of the poet’s ability in producing the sentiment of 
ixathos. He is equally clever in giving a situation in as few words 
as possible. Sita was downcast when she looked at the false head, 
began to tremble when the demons pushed it before her, and in- 
stantly swooned when they said it to be Rama’s head’^®®. Rama’s 
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love towards Sita is finely given^®*. Rama valued the southern 
quarter because she lived in that direction, the moon because she 
admonished her in her separation, the ground because she sat on 
itnand the sky because she was carried through it. A fine contrast 
is effected in the description of the words of the ocean^®® which 
were soft but able to bear the weight of their import, few but full of 
meaning, lowly but lofty with courage, obliging but true in sense. 
Equally concise is the description of the meeting between Rama 
and Hanumanta, when told that he has seen her (Sita) he did not 
believe it, when told that she was emaciated he sighed slowly with 
tears, when told that she laments he cried, and when told that she 
lives he embraced Maruti^®®. Sugrlva,when he sees that the bridge 
is not at all visible even when so many mountains are thrown in it, 
requests Nala in plaintive terms ‘ the monkeys are exhausted, the 
earth has only a few and far off mountains, nor is any trace of 
the bridge to be seen, but let not the mighty bow of Rama be bent 
once more 

The work is divided in 15 Asvasakas and contains on the 
whole 13C2 verses. The prevailing metre is Skandhaka, a 
matravrtta having 32 syllables in each of its two feet and divided 
into four feet of four mores each. At the end of an Asvasaka and 
sometimes even in the middle other metres are found used most 
of them found in Prakrit poetry alone. Next to Skandhaka 
comes the Galitaka^®® occurring 32 times and Anu?thubh^®® only 
four times, while there are three metres^’’^^ unknown from 
other sources. 

The work is beyond doubt written in the Mahara^trl Prakrit 
and quotations from it in the grammars of Hemacandra^'^^ and 
others go to support it. Dandin explicitly says that the Setuhandha 
is written in it. This is also in conformity with the rules of the 
rhetoricians who assign this Prakrit for the writing of the epics. 
In one point however, the text shows forms which are not in 
agreement with the rules of the grammarians. Goldschmidt 
says^"^^ that here and in cases like them we should give greater 
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weight to the authority of the Mss. than the rules of tlie 
grammarians. It is true that Hemacandra’s grammar is older 
than all the Mss. of the work so far available to us, and more so in 
case of his predecessor, but it is doubtful whether we should follow 
them completely in restoring texts older than themselves. In 
many cases where there is a discrepancy between the readings 
of the texts and the rules of the grammarians it is usually the 
mistake of the copyist but in few the Mss. tradition is better 
and such appears to be the case in forms like 'iidn, ddva, mailida, 
vivannadd^ and Rarnado. It is worth noting that in all these 
cases Vararuci^"^® gives these forms as correct even though 
Hemacandra and others would bar them. 

As remarked by Winternitz^*^^ the present work is written 
for a public which was well versed in Sanskrit. Natuially the 
langukge is greatly influenced by the Sanskrit style and 
conventions. Out of the three-fold division of the Piakrit 
vocabulary the major portion of our work is made up of Tatsama 
and Tadbhava words, the latter far exceeding the first. But the 
author is also influenced by the popular literature before him 
and so a small number of Desi words is found in the epic. 
If we accept further the fine distinction between the Dhatvade^s 
and the Desi words which consists in the fact that while the 
former can be traced to a great extent in the vocabulary of the 
modern Indian languages the latter do not admit of such a ready 
recognition, we have in Setuhandha the words of the former 
class only^*^®. 

The style of the epic is strongly influenced by the stylo 
of the famous Sanskrit epics. As a result we find the use of long 
compounds and elaborate puns to be met with on every page. 
The author cares more for the Yamakas and Anuprasas and 
figures like Upama and Utprek^a are based on Slega’^'^®. Much 
need not be made of such defects as almost all of them were 
highly valued at that time and it is but natural that the writer 
should be guided by the taste of his days and should try to show 
his skill in excelling in them. Even then the epic shows 
considerable power of poetic merit and comes up to the rigorous 
standard of a Mahakavya. Pravarasena’s style is full of beautiful 
expressions, charming alliterations and strikingness of thought 
and imagery. With all the artistic pomp in style and language 
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we find real sentiment running as an undercurrent throughout 
the book. 

There arises the question of the use of Prakrit in a work 
of this nature. It has the same style and artistic nature as that of 
Sanskrit epics and it is difficult to believe that it was written 
for some other public than the one to which Sanskrit epics were 
addressed or to regard it as strictly popular works. It is just 
possible to think that in the court of king Pravarasena Sanskrit 
was of less concern than Prakrit. But a truer explanation would 
bo to suppose that the author thought of showing that one can 
overcome all the difficulties of a different language and is al)le to 
produce a work claiming comi)arison with famous Sanskrit epics. 
The epic got new interest in it at the time of emperor Akbar and 
his son Jehangir. 

THE GAUDAVADHA OF VAKPATIRAJA 

The Gaut^fwaho^’^’^ of the poet Vakpatiraja is an epic of some 
historical importance. Vakpatiraja was a court i)oet of king 
Yasovarman of whoso conquest the poet supplies us information, 
though meagre. The work is a semi-historical poem written in 
the gatha metre numbering over 1200. It has no divisions and 
is written in a continuous form. As the name indicates the 
subject-matter of the poem is the defeat and death of king of 
Gauda at the hands Of the hero, the king of Kanauj. Unfortu- 
nately the name of this Gaudian king is not preserved to us. 

The poet begins with his salutations to the deities of tho 
Hindii pantheon which includes Brahmil, Hari, his various 
incarnations, Siva, his spouse, Harasvati and others^’**. Then 
follows a group of verses dealing with general topics like poetry, 
former poets, wherein the Prakrit language receives high praise 
and some good remarks on poetry are given^'^*’. Then begins the 
real theme of the work and king Yasovarman is praised with the 
usual lavishness of a court poet but with real poetic flight of his 
imagination^®^. Then follows the description of the effects of this 
king on the minds of the ladies of the town who flock to see him 
issue forth out of his capitaP®^, his greatness leading to the 
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astonishment of Indra^®^, and his sports in wator^®®. This portion 
of the poem contains the digression of the exploits of Indra in 
cutting the wings of the mountains which formerly hew through 
the sky to great inconvenience of all. The author has further 
introduced the descrit)tion of the time of universal destruction of 
the world with the simple device of identifying the king with 
god Hari^®**^. 


Now in winter Yasovarman starts on his expedition of the 
conquest of the world. His sight affects the ladies of the town^®^‘ 
and even the damsels of the heaven with the passion of love. 
Then follows a long hut beautiful praise^®® put in the mouth 
of his bards which once more repeats the incidents of cutting 
the wings of the mountains. His army of the horses 
and ^elephants is described at great length^®"^. In the 
Hemanta season he arrives on the banks of the i-iver Sona, and his 
warriors wander at pleasure in the fields which are painted with a 
keen observation of nature and a first hand knowledge of the rural 
life’®®. He then arrives on mount Vindhya where he is led by a 
forester to the temple of the goddess Durga whose praise’'®® forms a 
good hymn in the mouth of a king, and who receives a long eulogy. 
Then follows a very slight reference to the flight of king of 
Magadha who is afraid of Yasovarman. Ilis followers, however, 
offer a fight and are easily defeated^®^. 

Then follows a description of summer^®’^ and a brief statement 
that the Gaudian king is killed by Yasovarman^ He then 
proceeds to the shore of the ocean. He defeats the king of 
Vanga^®®, receives submission from the king of the southern 
country, and goes to the south ocean. At this point the author 
gives the description of the incidents in which Villi takes hold of 
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Rnvana^®^. Yafiovarman then conquers the Parasikas in a hard- 
fought battle^®®. 

The author again introduces the deseri lotion of the acts of king 
Pfthu who pushed the mountains on both the sides with the 
bow^**^^. Now the king arrives on the bank of Narmada which 
gives the opportunity of describing the love of the river for 
Kartiviryarjuna^®'^. He then wanders in the deserts of Marti. He 
arrives to the country of Srikantha and a description of the sacri- 
lice of the serjients is given^^®. He laments over the hard fate of 
Huryodhana when he arrives on the Imttle-field of Kuru^^”. 

After this long march of the conquest he returns back to his 
capital. I’his opportunity is utilised by the j^oet to give a long and 
brilliant picture of Yasovarman’s sports in water and the beauty of 
the ladies*'^^^. 

From this main theme of the work the author again turns to 
the praise of a few i)oets of old times and the occasion of the 
composition of the present work^^’^. The h'arned people wish to 
hear Vilkpati compose a poem dealing with the exploits of king 
Yafovarnian who is no other than an incarnation of god Ilari. 
The occasion ofYasovarrnan’s coronation gives rise to the description 
of incidents like Pi*thu’s stabilising the earth^^®, the churning of 
the ocean and many other mythological incidents. The poet 
promises to give out his i^oem in the next morning which is 
followed by a glowing picture of the rising sun®*^*. The work is 
brought to a close with the remarks that the poet begins to give to 
the audience his big work dealing with the life and the conquests 
of the king which he requests the i)eople to hear^^'^. 

From this brief review of its contents it is clear that the work 
has little historical interest and throughout arc scattered the 
descriptions of mythological incidents, which, on the whole, out- 
weigh the frame-work of the poem. 
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As is to bo expected, the stylo of the work is modelled on thc' 
stylo of Sanskrit epics with their merits and defects. But niiliko 
his iiredecessor, Pravarasena, whoso e])ic servos our author to be his 
model in naming the work, he avoids all extravagant use of pups 
and word-i)lays and all purely mechanical devices. The favourite 
figures of our author are Utproksa*^^® and UpamS, both of which are 
used in a very masterly and beautiful njanner, each one of which 
gives us a new stroke of his imagination. Another* i)cculiarity of 
our author is his accurate knowledge of natural scenes and the 
beliavionr of animals and the life of the simple country folk in 
which he differs greatly from the i)raclice of Sanskrit poets*^^^. 
Moreover, the ideas of our author though based on conventional 
facts, show a new liveliness and beauty. In fact, as a i)oelic com- 
position, the work deserves our greatest admiration and appreciation 
than is usually given to it. 

The fo]*m of the work, however, gives great dilliculty in 
knowing its real nature. Pandit suggested that the work was only 
a juvliule to a more extensive scheme which the author planned to 
writer but which he may or may not have composed®^®. He points 
out that if the present work formed the whole of what the writer 
intended to write, the title becomes a misnoinei*, l)ecause the 
killing of the Gaudian king is alhided to in a pair of stanzas only 
and is not enough to give tlu^ name to tlie work. Nor will it explain 
the expectation aroused by the end of the present fragment where 
the writer reciuests the audience to hear the great work which is yet 
to come. Bithler®®® , on the whole, agr^ees with Pandit and adds the 
argument that the i)resent work is styled in the manuscripts 
gahavidha which usually signifies the introduction of a work as in 
the case of the famous Brhatkathd of Gunadhya. 

Jacobi®^'^ and others, on the other hand, regard the work 
availa])le, to be all that Vakpati wrote and intended to write. They 
explain the curious form of the book as due to the ej)itomisation 
probably done ])y the commentator who purged away all the 
historical matter and kept what was of permanent interest, the 
description of nature and the mythological incidents, which, 
according to him, were of greater value than the narration of the 
story. This will also explain the differences between the various 
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manuscripts which differ considerably as regards their arrange- 
ment and number of verses. 

The present work refers to another of the poet’s composi- 
tion called by him Madhnmathavijaya^^^ or the victory of the 
enemy of the demon Madhu. Vakpati has himself remarkc'd 
that this earlier production was the better of the two. 

Unfortunately, we do not possess the poem. A single (piotaiion 
from the work is preserved to iisintlie/>eea^/a®'® of Abhinavagupta 
where wes(‘e Pancajanya taunting Krsna at his love-lorn condition 
when he finds the lotus stalks too heavy when ho is able 
to bear the weight of the earth in his boar incarnation. PischeU^® 
remarks in his grammar that two othei* verses^^'*^ are quoted from 
this work in the Sarcm'alllmnthdhlutraua^ which, however, is 
doubtful. ]^y a look at these two vc‘i*ses one can see that they 
are not (piotations from this book but from the Harlvijaya as 
is proved by their metre. From the verse of Vakpati given by 
Abhinava it is evident that the lost ejnc was also wi*itten in the 
gatha metre while th(‘se two are in the Skandhaka iTt which 
ILtrivijaya was composed. There are two more (juotations of 
Vakpati in Markandeya’s grammar”^^ which are not found in the 
(laudavaho and may be f]*om his other ei)ic. 

We know very little of the i)ersonal history of Vakpati himself 
except that he w^as a favouiite of king Yak)varman and patronised 
by him, and i) 0 ssibly a student of the famous dramatist BhavabhUti. 
Ilis date, of course, depends on that of his patron whose date 
in its turn de])ends upon his conqueror Jjalitaditya^^** of KasiiiTr. 
From the chronology of Rdjatarmlgim wliich is modified a little 
by modern scholars it is clear that Lalitfiditya’s reign extended from 
A.T). 724 to 760 A. J). Ilis conquest of king Yasovarman is more 
accui'ately determined by Jacobi to fall in the year 733 A. D. 
Therfore the major portion of the life of king Yasovarman falls 
in the first part of the eighth century and in the same jjeriod must 
have been the time of Vakpati ’s literary activity. 
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THE VLSAMABANAL^LA OF ANANDAVARDHANA 

Anaiidavardhana was a court poot of king Avantivarman and 
is famous for his work on poetics, the Dhva^iiydloka, but was also 
a poet writing in both Sanskrit and Prak]*it. The only Prakrit 
work of his that we know is the Vimynahd which appears 
to be a work dealing with the subject of love on the anodel of 
Sattasal. Konow®^*^ thinks that it must have been an anthology 
and he is right if we take it to be wholly conii)osed by him alone 
and not a mere collection. A verse^^‘‘ often (pioted apj)ears to be a 
])opular saying. From another reference it appears that the work 
contained speeches of Cn])id and his companions Youth, S])ring, 
Malaya winds and others. A third (piotation^^^ describes the 
power of good i)oets which knows no limit and are never i-epeated 
as are the sports of good ladies. In one verse^"" Kama is said to 
con<]ner the three worlds and the defeat of the Asnras. 

THE RAVANAVIJAYA 

There api)ears to be another Prakrit epic called J^d ra Hdvijdya 
or the conquests of liavana. It is referrc'd to by IPanacandra in 
his on the Kdvydnundmna where he also (juotes averse 

fi‘om it in the Skandhaka metre stating that the heart of a i)t>et is 
known ])y another poot only. From other references there, it is 
evident that the work begati with the praise of good j^oets, 
contained the descriptions of town, sunset, the j)i*aise of the hero, 
horses, elephants, and other kindred things which are the usual 
retiuirements of a Mahakfivya. Tin* author of the (‘i)ic is, howcwer, 
unknown, nor is the work known from any other soui'ce. 

THE lTlavatT 

Lllavati^^'* is a short romance in pure Mrihrirastri of an un- 
known author. From the introductory x)oi‘tion of t he w( )rk we com i) 
to know that lie was a son of PhQ^anabatta and grand-son of 
Pahiiladitya, but does not give his own name anywhere in the text. 


217. The work was also called AndnduJcuflul cf. his DcvtsciUika v. 104 
Kavyamala Pact IX, p. 30. 

218. His essay on Kajasekhara H. O. S. IV. 

219. Tala jaanti gnnfi jfila te sahiachi gheppanti / 

Raikiranfinuggahiai honti Kamalai kamfdat// Dhvanyuloka p. 62. 

220. Ibid p. 152 Cp. Abhinava’s comment. 

221. Ibid p. 241. 

222. Taim, tana sirisahoara etc. 

223. Kdvydmsdsana pp. 334-335. 

224. Jesalmer Catalogue G. 0, S, 



JOURNAL OF THE UNIVERSITY OF BOMBAY, VOL. IV, PART 6 65 

It is difficult to know the date of the author. The single IVls. 
of the work is dated A. D. 1208 and so must be earlier to it. 
ITeuiacandra refers in his Kavyanurnmna^'^'" to a work called 
iJiluvatl but there is nothing to show that the reference is to the 
present work. The stylo and the introductory verses of the work, 
however, make it probable that the writer appears to follow the 
lead of Yfikjiati and must have lived later than him. 

The romance deals with the love story of king Satavahana and 
Lilavall, a princess of the SirnhaladvTpa. At the biginning of the 
work the writer offers salutations to the Brahmanic deities like 
Hari, Madhumathana, GaurT, Candl and others and then proceeds 
to give the personal information. 

The Ms. of the work is preserved in the Jain Bhandar and 
naturally theii* orthography is found to affect the work as in the 
case of Qaudavalio. But there is nothing in the language to show 
that it is writt(‘n in the .lain Maharstrl. The ])oetic value of the 
1 ‘omancc' is ceilaiuly high and the work deserves to be soon 
]uil dished-''®. 

maharasthT verses in alankara works 

Th(‘ early ext(‘nt of the M;Th5T*clstrT literature can be easily seen 
from flu* v(M‘ses (juoted in works on Sanskrit poetics which show 
abundantly the riclnu'ss of this literature foj* many centuries. Even 
though we do not find Prakrit verses in the early works of Bhamaha 
and Dandin th(‘y clearly state the existence of a vast Prakrit litera- 
ture, and the a])Hc‘nce of Prakrit verses in their works is due to tho 
scheme which admitted no quotations. The few Prakrit verses of 
Kudrata''-'^ ai‘e his own compositions. But fi’om Anandavardhana 
onwai'dsMfiharastrT verses are found in great number, the Sarasvatl- 
httjlhabhiirana and the Kdmjdmimsana being particularly rich in 
them. It is also inconceivable that works like the Sattasalj 
Jidvdyanifio and Gaudacaho should have been left without other 
imitations in latei* days, particularly so when they were deemed 
worthy of imitation by Sanskrit poet like Govardhana'^-'^ and 
others. Besides the meagre information about the lost Prakrit 
epics like the Harivijayrt of Sarvasena and such anthologies as the 
Visaniabdnallla of Anandavardhana we meet with names of works 
and their authors to some extent. Thus Visvaniltha, the famous 
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author of the Sahityadarpana who lived in the 14th century, 
api^ears to have composed a Prakrit epic called Kiivalaydsvacarita 
of which a single verse is quoted by him. This verse describes a 
pair of young persons looking at each other. Another older work 
of the same title and probably of the same theme was known to 
Ilemacandra^®^ who refers to it in his Viveka. Abhinavagui^ta^^^ 
quotes a Prakrit verse and attributes it to one of his teachers 
Bhattenduraja who thus appears to have composed some Prakrit 
work. Ahhinava himself quotes one verse as his own composi- 
tion in his Locana, Dhanika in his Avaloka on the Damrupa 
quotes many Prakrit verses of which four are his own. One 
verse points out that while the face, the eyes, and the youth 
remain the same the beauty of love produces quite a different 
effect’^^^. Another verse asks a friend to look at the girl gazing 
at something and beautiful with affection®'^®. At the swelling 
of the breasts the charming movements of a girl captured all 
her limbs so that her friends were doubtful of her childhood^®"^. 
Another verse points out that the charming talk, sight, and 
all other activities of a girl excite curiosity in the minds of the 
co-wives®®®. From all these verses, it appears, that Dhanika 
also composed some Prakrit anthology of erotic contents. 

Anandavardhana quotes some 45 Prakrit verses in his 
Dhvanydloka out of which 19 are not to be found anywhere else 
and so remain untraced. Many of them are stray verses and are 
probably quoted from some anthology or collection of moral 
sayings. Thus, one verse reports the words of the lover to his 
beloved to return back from going outside, for the lustre of her face 
produces obstacles in the way of other ladies going to their 
lovers®®®. Another fine gatha points out that love-sports lose 
nothing by repetition®®*^. A third verse says that the stroke given 
by the lover on the breasts of the beloved pains the heart of the 
co-wives®®®. In another verse a warrior is described as having 
arms like the elephants who have broken the golden lotuses of the 
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wishes and thus have spread fragrance of fame and which arc con- 
stantly giving out ichor in the form of gifts'^®®. A fine illustration 
of the figure Dipaka is foiind in a verse which points out that value 
is imparted to night by the rays of the moon, to the pond by the 
lotuses, to the creaper by flowers, to the autumnal beauty by swans, 
and to poetry by the appreciative people^^®. Time is described as 
either full of poison or nectar or of both or without both for 
different people^'^h 

There are nearly 350 Prakrit verses in the SarasvatlJcanlhd- 
hliaraxict^ out of which something like 170 remain untraced. In 
many cases wo lack the exact context out of which they are taken 
and so they remain somewhat obscure to us. In a verse we find 
the arrows of Rama producing horri]:)ilations on the body of 
Ravapa, as if, the poet imagines, they were touched by the hands 
of Another verse describes the fading away qf the 

natural unsteadiness of the defeated army with their lust)*e gone, 
and the sparks in the eyes steady and thus i)resenting the 
appearance of lamps drawn in pictures^^®. The anger of the 
proud woman vanishes slowly with the happiness of the new 
reconciliation and with pain at the recollection of the fault of the 
lover^^*. A verse describes how one placed ones eyes on the 
breasts of the heavenly damsels with anger when he got out of his 
swoon with the mistaken idea that they are the temples of 
elephants, evidently describing a fiery hero who has newly 
awakened in the heaven after his death on the battle-field®^*. In 
another verse we find Satyaki, the charioteer of Indra, expressing 
the intention of his master in the words, ‘Oh Lord of the gods, if 
you value the friendship of Mahumaha hand over the heavenly 
tree, cast off the feigned ignorance and honour the Yadava 
people’®'^®. The names and incidents that occur in verses like 
these go to show that they dealt with some famous episodes in the 
epics and are probably taken from Kavyas of great extent. 

But, besides these, the greater amount of quotations that Ave 
meet with here are stray verses which are self-sufficient and 
require no context for their understanding. Their scope is very 


239. p. 97. 

240. 109. 

241. p. 126. 

242. SarasvcUiJcaxitMhharaXld p. 576. 

243. p. 680. 

244. p. 661. 

245. p. 363. 

246. p. 660, 
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wide and they touch npon diverse topics. But the prevailing tone 
appears to lie the delineation of the sentiment of love of the lower 
classes of the society in all its aspects. *‘1 die without my wishes 
nnfullilled^ cries a young maiden, ‘as there is not even a rumour of 
my intimacy with the Halika youth®^’^.* ‘ What is the use of 
knowing whether it is true or false’, cries another, ‘there is a 
rumour that the daughter of the Halika is in intimacy with 
the son of the house-holder^^®.’ The breasts of the Ilalika girl are 
seen by her friends to be like the bunch of the Kadamba 
flowers full of pollens thrown by the lover and heaving with 
emotion*'^^**, A wily girl wishing to be touched by the youth cries 
falsely that her hand is burnt by fire*®^. 

There are many verses giving interesting situations. While 
the traveller drinks water for a long time by letting drop it tlirough 
his fm'gers, the girl also makes the jet of water very thin, both with 
the desire of looking at each other for a long time®®^. The 
travellers only see the eyes of the woman beautiful in all her 
limbs, who guards the rice-field and who wards off the l^irds'*^'^®. 
Here and there some advice is given, while descriptions of nature 
are often to be found. The advent of the rainy season is described 
as, the clouds inimbling, the Nipa buds blooming, the peacocks 
dancing and the moonlight obscured®^'®. The beauty of a lady 
is said to put forth sprouts in the foliage-like-hands, as blooming 
with eyes and giving oxit fruits with the breasts. A blunt way of 
expressing love is found in a verse when the lady asks the boy, 
ill-taught as he is in the use of black letters, to embrace her neck 
and then she never minds if both go to hell®®*. Curious and out 
of the way ideas are also to be met with as when the poet is 
compared to a thief, with the help of Sle§a ; the poet puts his 
words with caution, the thief places his foot with care ; the poet 
takes care of the style, the thief often looks at the way ; the 
poet often finds it difficult to get at the desired meaning, the 
thief finds it hard to get wealth®®®. 


247. p. 616. 

248. p. 645. 

249. p. 667. 
' 250. p. 669. 

261. p. 346. 
252. p. 378. 

263. p. 383. 

264. 471. 

266. p. 620. 
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In the Kdvydnumsana^ Hemacandra qiiole?? some GO versos 
in Mie text and some 20 in the commentary. Most of them are 
quoted in earlier works and only few new ones ai’C found. In 
one we find a hull addressed to remain silent, it being a suggestion 
t6 a paramour to be satisfied*'*^*®. In another a traveller is advised 
to go another way as the one he is taking is infested by a woman 
whose snare is difticult to be broken through^ A verse gives 
an address of a friend to a lady to walk very carefully, lest she 
l)reak her slender waist which was jjroduced by the creator 
with so much exertion^®®. A woman says to her lover that it is not 
his body marked with nails nor his eyes rolling with sleep that 
trouble her heart as much as his lower li]) unbitten^^”. An ironic 
(‘xpression is given in a verse where the poet otlers his salutation 
to the moon who makes the lotuses which are soft, beautiful and 
of pure fi])re and opening at the touch of the rays of the sun, 
devoid of lustre*^® A lady points out that her beauty is fine, 
the lover’s affection is strong and the circle of friends is clever, 
then no use to paint the fcet^®\ 

Dhanika quotes 20 Prakrit verses in his Avnloka of which 
10 remain untraced. In one avc find th(' description of the hero 
whose mind wavers betw(‘en two emotions of lovc^ and heroism 
as his wife is crying on one side and the war drums are sounding 
on the olher*'^®^. The poet descril)es the love of a girl born in a 
noble family by pointing out that all her sports depart with the 
departing lover and come back when he returns®®^. 


256. KdvydnuSdsana p. 80. Read 

Asriiani anaena jettiena tettiena bandha dhiiiii/ 

Uvaramasu vasaha eiiliiiii rakkhijjai galiavaichotar.n//. 

257. p. 31. 

258. p. 32. Read : 

Saniaiyi vacca kiaoari paena jattena thavisu mahivatthe/ 
Bhajjihisi vitthayacchini vihina diikkliena pimmavia//. 

259. p. 33 Read line second as follows : 

Jaha nivvapaharo samalaiiga dumesi maha biaai]i/. 

260. p. 43, Read : 

Sarasai)! mauasaliavain vimalagupaiji mittasarigamofiasiaip/. 
Kamalarp patthacchaaxp ku^ania dosaara pamo de//. 

261. p. 107. Read: 

Ahaaip ujjuauriia tassa vi nmmantharai pemmai/ 

Sahiaapo a piuno alahi kiiji paaraepa//, 

262. l)a§arnpa, p. 91 

263. Ibid, p. 43. 
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wide and they toiich upon diverse topics. But the prevailing tone 
appears to be the delineation ol the sentiment of love of the lower 
classes of the society in all its aspects. '‘I die without my wishes 
unfulfilled' cries a young maiden, ‘as there is not even a rumoxir of 
my intimacy with the Halika youth®'^'^.’ ‘What is the use of 
knowing ^yhether it is true or false’, cries another, ‘there is a 
rumour that the daughter of the Halika is in intimacy with 
the son of the house-holder^^®.’ The breasts of the Halika girl are 
seen by her friends to be like the bunch of the Kadamba 
flowers full of pollens thrown by the lover and heaving with 
emotion‘^'^‘\ A wily girl wishing to be touched by the youth cries 
falsely that her hand is burnt by fire*®®. 

There are many verses giving interesting situations. While 
the traveller drinks water for a long time by letting drop it through 
his fin'gers, the girl also makes the jet of water very thin, both with 
the desire of looking at each other for a long time*®^. The 
travellers only see the eyes of the woman beautiful in all her 
limbs, who guards the rice-field and who wards oil the birds*®*. 
Here and there some advice is given, while descriptions of nature 
are often to be found. The advent of the rainy season is described 
as, the clouds rumbling, the Nipa buds blooming, the peacocks 
dancing and the moonlight obscured*®®. The beauty of a lady 
is said to put forth sprouts in the foliage-like-hands, as blooming 
with eyes and giving out fruits with the breasts. A blunt w’ay of 
expressing love is found in a verse when the lady asks the boy, 
ill-taught as he is in the use of black letters, to embrace her neck 
and then she never minds if both go to hell*®*. Curious and out 
of the way ideas are also to be met with as when the poet is 
compared to a thief, with the help of Sle§a ; the poet puts his 
words with caution, the thief places his foot with care ; the poet 
takes care of the style, the thief often looks at the way ; the 
poet often finds it difficult to get at the desired meaning, the 
’ thief finds it hard to get wealth*®®. 


247. p. 616. 

248. p. 646. 

249. p. 667. 
• 250. p. 669. 

261. p. 346. 

262. p. 378. 

263. p. 383. 

264. 471. 

265. p. 620. 
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In the Kdvyamimsana, Hemacandra quotes some 60 versos 
in the text and some 20 in the commentary. Most of them arc 
quoted in earlier works and only few new ones are foniid. In 
one we find a l)ull addressed to remain silent, it being a suggestion 
td a paramour to be satisfied*'^^’®. In another a traveller is advised 
to go another way as the one he is taking is infested by a woman 
whose snare is difficult to be broken through®^'^. A verse gives 
an address of a friend to a lady to walk very carefully, lest she 
l)reak her slender waist which was produced by the creator 
with so much exertion®^'®. A woman says to her lovei* that it is not 
his body marked with nails nor his eyes rolling with sleei^ that 
trouble her heart- as much as his lower lip unbitten®°^^ An ironic 
exju'ession is given in a verse where the poet offers his salutation 
to the moon who makes the lotuses which are soft, beautiful and 
of pure fibre and opening at the touch of the rays of the sun, 
devoid of lustre"^^®. A lady points out that her beauty is fine, 
the lover’s affection is strong and the circle of friends is clever, 
them no use to paint the feet^®\ 

Dhanika (luotes 26 Prakrit verses in his Avdloka of which 
10 remain untraced. In one we find the description of the hero 
whose mind wavers between two emotions of love and heroism 
as his wife is crying on one side and the war drums are sounding 
on the olher*'^®^. The poet describes the love of a girl born in a 
noble family by pointing out that all her sports depart with the 
departing lover and come back when he returns^ 


256. KdvydiiuSdsana p. 80. Read 

Asiiiairi anaena jettiena tettiena bandlia dliiiiii/ 

Uvaramasu vasaha enliiig rakkhijjai galiavaichetai|i//. 

257. p. 31. 

258. p. 32. Read : 

SaniaiTi vacca kisoari paena jattena tbavieu mahivat-the/ 
Bhajjihisi vitthayacchini vihipa diikkhena nimraaviii//. 

259. p. 33 Read line second as follows : 

Jaha nivvari^liaro samalailga dumesi maha hiaaiji/. 

260. p. 43, Read : 

Sarasaiji mauasahavaiji vimalagunam mittasartgamollasiaip/. 
Kamalaip lyLa^Piacchaaip kuQ.anta dosaara Qamo de//. 

261. p. 107. Read; 

Ahaaip ujjusurua tassa vi ummantharai pemmai/ 

SahiaaiQLO a ^iuno alalii kii)i paarae^a//, 

262. Da^arupa, p. 91 

263. Ibid, p. 43. 
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All such stray versos quoted in the Alahkara works produce 
a strong impression that they are essentially the iwetry of the 
populace with all its frankness and rough good common sense, 
lack of courtly pomp and delicacy. They lack the usual formal 
phrases and expressions which are so prominent in the Sanskrit 
literature and a kind of naturalness imparts them a peculiar charm 
and simplicity. 

A. M. Ghatage, M.a. 



THE POETRY OP TORU DUTT 


Cette enfant du Bengale si admirablement et si etrangement 
donee, Hindone de race et de tradition, Anglaise d’education, 
Francaise de coeur ; poete en anglais, prosatenr en fran^ais ; qui 
a dix-huit ans faisait connjiitre a Tlnde les poetes de la France 
dans le rhythme de TAngleterre et fondait en elle trois ames et 
trois traditions, morte a vingt ans, en plein epanouissement du 
talent et a la veille du genie, presente dans Thistoire litteraire 
un phenom6ne sans analogue.^ 

This daughter of Bengal was Torn Dutt. She is the founda- 
tion stone on which the whole edifice of Indo-Anglian literature 
is built. Previous to her were the explorers. Derozio started the 
idea, Ghosh and all the Dutts dug the trenches and sent out saps 
and feelers here and there. It is not till we come to Torn that 
we find the first solid achievement. When we have finished with 
her we shall find that Indo-Anglian poetry has taken a big step 
forward, which has unmistakably marked its future direction. 

Toru Dutt was lucky to be born into the family of the Dutts 
of Rambagan. She thus secured for herself an ancestry of great 
intellectual power and no mean culture. Nilmoni Dutt and his 
descendants are not unknown in the history of Bengal, and 
judging from their promise and performance it would not be 
too much to expect just such a fulfilment as was embodied in Toru. 
Nilmoni’s grandson Govin Chunder Dutt married Kshetramoni 
Mitter. This lady then knew very little English but soon picked 
it up enough to bo able to translate, later, into Bengali a book 
called “The Blood of Jesus”. To these parents Toru was born 
in 1856 . 

She died at the young age of twenty-one, having lived the 
simple life of a girl whose unpretentiousness, whose earnestness 
and Christian spirit, whose frailty and delicateness, cloaked from 
the world the fact that she was a rare poetess of much charm 
and no little genius. True it is that her accomplishment does not 
rank with the very best in English literature ; and that can be 
said of Chatterton too ; but they both died too young. And yet 
both have written enough to show that had they lived longer they 
would have given a worthy account of themselves. 


I. DarmesteWr, Essais de Littirature Anglaise^ p. 269. 
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Before we examine the small output of Toru Dutt, it .may 
be pointed out that in relation to the time she gave to it that out- 
put is not at all small. On the contrary it is astonishing that a 
little slip of a girl, between the ages of eighteen and twenty-one, 
should have translated nearly two hundred poems from the 
French, written two novels, one in English, one in French, and 
capped that by composing a number of original ballads in English 
and some miscellaneous verses, not to speak of the several articles 
and Scenes from Contemporary History contributed to various 
Journals. Nor is it to be forgotten that both English and French 
were as far from her mother tongue as the Hebrides is from 
Cape Town. When we have realized what that means it is time 
to examine some of her verse. 

. A SHEAF GLEANED IN FRENCH FIELDS 

Her only work which Toru was to see in book form was 
A Sheaf Gleaned in. French Fields. The history of this book is 
interesting from more than one point of view and bears retelling 
for the modern editions of Ancient Ballads and Legends of 
Hindustan^ are printed without Sir Edmund Gosse’s Introduction 
in which that history was told for the first time. The book was 
published by the Saptahik Sambad Press at Bhowaniporc in March 
1876. A copy of it was sent to The Examiner to be reviewed. 
W. Minto was then Editor of that paper, and one day Sir Edmund 
Gosse, who was then reviewer, was, in his own words, 

upbraiding the whole body of publishers for issuing no books 
worth reviewing. At that moment the postman brought in a thin 
and sallow packet with a wonderful Indian postmark on it, and 
containing a most unattractive orange pamphlet of verse, printed 
at Bhowanipore, and entitled “A Sheaf Gleaned in French Fields 
by Toru l)utt.’' This shabby little book of some two hundred 
pages, without preface or introduction, seemed especially destined 
by its particular providence to find its way hastily into the 
waste-paper basket. I remember that Mr. Minto thrust it into 
my unwilling hands, and ^id “There ! see whether you can’t 
make something of that 

This hopeless volume, with its queer type, had a surprise for 
Sir Edmund Gosse when, later, he opened it at Aru’s rendering of 
Victor Hugo’s Serenade. Being unware of Aru’s collaboration 
he, of course, thought it was Torn’s. He gave the book a very 
promising review indeed, though he deplored the absence of 
either Preface or Introduction.® 

1. e. g. published by Kalidas & Co. Madras, 1927. 

2. Introductory Memoir to Ancient Ballads and Legends of Hindustan^ p. viii. 

3. The Examiner ( London ), August 20, 1870. * 
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The book was dedicated to Madame Govih Chiinder Diitt^ and 
was sold out very soon. In May 1878, after Torn’s death, her 
father issued a second edition, prefaced by a memoir® written by 
himself and including- additional translations. This was followed 
in 1880 by a third edition published in England by Kegan Paul 
& Co. We do not think the book has ever been republished 
since then. 

It would be worth our while to pause a moment to see what 
Sir Edmund Gosse thought of the translations of this Hindu 
poetess. 

her l)ook recalls the French more vividly than any 

similar volume we are acquainted with; and if modern French 
literature were entirely lost, it might not be found impossible 
to reconstruct a great number of x^^ems from this Indian 
version'*’ 

and he concludes the notice by saying 

In short, her book, taking for granted that it really is what it 
seems to x^rofess to be, a genuine Hindu product, is an important 
landmark in the history of the progress of culture. 

Further comments on the importance of Torn Butt’s work are 
unnecessary. It is obvious to anyone that the publication of the 
Shetff opened up possibilities of fresh fields to the Indian, possibili- 
ties which Torn was the first to explore with any real success. 

The Sheaf is, at first sight, a haphazard collection of 
translations from French x)oets, but to the careful reader it is not 
without method. Torn has scrupulously avoided every Classicist 
and has conccnti-ated on the i3oets of the Romantic and Parnassian 
period, as we label them now. Exit earlier writers are not entirely 
unrepresented. She starts as (‘arly as the IGth century with du 

1. Mrs. Basu erroneously mentions it as dedicated to Toru’s father, 
Indian Writers of English Verse^ p. 69. 

2. About this Memoir Das is in some slight -error. In the footnote on p. 60 
of his book, The Life and Letters of Torn Butt ( henceforth abbreviated 
“ Das ”), he says, about tlie correspondence between Torn and Mile. 
Bader, that it “ first appeared in a Memoir of his daughter, written by 
Mr. Dutt, in the edition of A Sheaf Gleaned in French Fields^ published 
by Kegan Paul & Co. in 1880.” This memoir actually first appeared in 
the second, or ‘new ’ as it was then called, edition of the same book 
published at Bhowanipore. Das (p. 292) is aware of ‘a touching 
biographical notice ’ in this second edition, but we presume he has not 
seen it. His information, it would seem, is based upon Gosse whose 
words too he uses. 

3. The Exa^fhiner ( London ), August 26, 1876. 
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Bartas and du Bellay . N or are others of the 19th century, who cannot 
be associated with one of the schools, omitted. But all these servo, 
merely as trimmings for the main bulk of Romanticists, headed by 
Hugo, Soulary, and de Gramont. The most striking thing about 
the book is the wealth and variety of material. There are nearly 
seventy-five. poets represented in the collection and many of them 
are names unknown to the average English reader of French 
literature. For a clear and almost complete analysis of the 
collection the reader is referred to Das’s book.^ 

Torn’s method of translation is in many ways the ideal method. 
It is at once exact and free ; it takes no fundamental liberties with 
the original yet does not hesitate to give a twist or twang which 
will make the poem more readable in English. Every effort is 
made to keep to the spirit of the original by using the same metre 
as far as possible, though this does not become a fixed rule. Nor 
ever does her translation become a word for word affair. Words, 
])lirases, whole sentences sometimes, are rejected and substituted 
])y others. Notice, for example, the first stanza of Beranger’s 
“ My Vocation 

The Fj'onch original goes : 

Jete sur cetto boulo, 
l^aid, chetif, et souffrant ; 

Etouff© dans la foule, 

Fauto d’etre assez grand ; 

Une plainte touchante 
De ma bouche sortit ; 

Le bon Dieu me dit ; chante, 

Ohante, pauvre petit ! 

Torn’s translation reads : 

A waif on this earth. 

Sick, ugly and small. 

Contemned from my birth 
And rejected by all. 

From my lips broke a cry. 

Such as anguish may wring, 

Sing, — said Qod in reply, 

Chant, poor little thing.® 

The third and fourth lines have undergone a complete change. 
“ Une plainte touchante ” becomes “ such as anguish may wring 

1. pp. 297-300. 

2. Sheafs p. 17, All page references to the SheaS are to the third edition 
of 1880. 
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Bufc her weakness is obvious too — the substitution of “ sing 

chant ” for “ chante, chante “ Sing sing ” would have been 

more emphatic and English, but she was frightened into a 
compromise. 

The sensitiveness of her ear to English is seen in lines like : 

Me thinks Remorse 
Hath such a cry, and such a force — 

Wall mothers thus for children gone.^ 

The whole effect of the last line is in the simple inversion so 
adroitly made. 

But perhaps the most effective way of showing both the vigour 
and beauty of Toru’s work is to compare her translation with 
somebody else’s. “The Rose and the Tomb a poem by Hugo, is 
translated both by Torn and a Mr. Hodgson. This is the original: — 
La tombe dit a la rose : 

— Des pleurs dont Taube t’arosc 
Quo fais tu, fleur des amours ? 

Ija rose dit a la tombe : 

— Que fais tu de ce tpii tombe 
Dans ton gouffre ouvert toujours ? 

La rose dit- — Tombeau sombre 
De ces pleurs je fais dans Fombro 
Un parfum d’ambre et do miel. 

La tombe dit- — Elcur plaintive, 

De chaque amc qiii m’arrivcj 
Je fais un ange du ciel ! 

Tom renders it thus:— 

The tomb said to the rose, — 

Of the tears the night strows, 

What makest thou, O flower of the dawning ? 

The rose said to the tomb, — 

Of what falls in thy womb, 

What makest thou, 0 gulf ever yawning ? 

The rose whispered — 0 tomb ! 

Prom those tears shed in gloom, 

Is the scent famed in song and in story. 

The tomb said — 0 my pet I 
Of each soul that I get 
I create a winged angel of glory.* 


1. From Hugo’s “ Lines ”, Sheafs p. 76. 

2. Sfmft ps84. 
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Ifc will be noticed that the metre is as near to the original as 
possible without sacrificing any clarity or sense in English. Let 
us see what Mr. Hodgson does • — 

With those bright tears of limpid dew, 

Which on thy leaves each morn I view, 

. What dost thou, flower of beauty, do ? 

One day demands a tomb. 

Four lines for three, twenty-seven words for nineteen of Hugo’s 
and twenty of Tom’s ! and how 3>ompous the whole I and 
why all those adjectives — ‘ bright ’ and ‘ limpid ’ ? Why ‘ each 
morn I view ’ ? Why ‘ one day ’ ? Why ‘ demand ’ ? — These 
whys will never be answered. Then, of course, instead of the 
beautiful device of Hugo’s, of question following question, there 
comes staid old English order with answer following question ! (It 
is said the French language is logical ! ) 

The rose replies : In stilly night, 

With those sweet tears of pearly white 
Are fed my flowers of rich delight, 

'Phat all around perfume ! 

* Stilly ‘ sweet ‘ pearly ’, ‘ rich ’ — more adjectives ! more 
padding ! By contrast, Torn’s simple rendering seems very 
effective indeed, though both have missed the ‘ ambro ’ and the 
‘ miel ’ of Hugo. It is useless, and perhaps not very fair, to quote 
any more of Hodgson’s translation. What we have already cited is 
sufficient to show the salient points of Torn’s work. Her strength 
lies in her entering into the spirit of the original in a fashion which 
few translators do. There seems to be something common between 
them, some strong tie which binds the Komanticists of French 
literature to the heart of this Hindu girl. This it is that lends fire 
to her pen. Sometimes She writes with a force that seems to have 
come from within her. For example, ‘ To those Who Sleep ’ 
from Les Chdtiments — it is Hugo once again, but that cannot 
be helped. 

Lo ! He lifts up .His hand, 

And the tigers fly howling through deserts of sand, 

And the sea-serpents crawl. 

Obedient and meek I He breathes on idols of gold 
In their temples of marble, gigantic and old, 

And like Dagon they fall I 

You are not armed ? It matters not, 

Tear out the hinges of the door I 
A hammer has deliverance wrought ; 

David had pebbles from the shore. 
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Shont for the Cause — the flag advance ! 

Become once more the mighty France 
Very often in the Sheaf, if there is nothing else to distinguish 
a translation, the metre at least is smooth and suggestive of no 
labour or hard toil in its making. Such for instance is Berat’s 
“My Normandy”* or Peyrat’s “Roland”^, the latter in a form 
not easy to sustain evenly for a hundred lines. 

Torn tried her hand at blank verse too, but not very success- 
fully. In a note to a piece by Louis Bouilhet she says : — 

Although a Frenchman would faint away at the idea of 
blank verse, which is not allowed in French poetry, we have 
not hesitated to render this piece in that form, as well as 
others.^ 

Her lines are all end-stopped, and she is never really happy in 
blank verse, though a few lines in “The Death of the Wolf 
and some in the Aaclent Ballads lead us to believe that with 
more practice she would have been just as much at home in that 
form as in so many others, notably the sonnet. 

But before coming to the sonnet there is one fact which must 
not go without mention. Reading so much French poetry Torn 
could not helii coming across some of that delightful lighter 
verse which for its subtlety, elegance and wit is hard to rival 
oTitside French literature. Toru has fortunately given us one 
or two examples of that type and shows how well she could 
handle the raffinement of the French without destroying its 
polish or elegance. This is the conclusion of a sonnet by 
Hcarron : — 

Proud monuments all of every age and clime, 

Ye are demolished or are crumbling down 
Under the look of the destroyer. Time. 

Should I then murmur that beneath his frown 
After two years, well measured, chime by chime. 

Out at the elbows is my dressing gown 
Toru seems to have had a great liking for the sonnet 
form, judging from the fact that there are nearly forty 
sonnets amongst her translations. Of her partiality to this form 

U Sheaf, p. 88, 

2. Ibid. p. 73. 

3. Ibid. p. 311. 

4. Ibid. p. 369. 

5. Ibid. p. 59. 

6. Ibid. p^5. 
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lior biogi*apher Das is aware^, and yet one is surprised to find 
him say, al)out fifty images later when he is discussing the 
Ancient JialJads : — 

The next two poems, ‘ Daugmaree ’ and ‘ The Lotus ^ are 
interesting, apart from their matter, as l)oing the only poems 
( that we know of ) written by Torn in sonnet form. Th(‘ir 
succ(‘ss makes us regret that she did not use the form more 
fiXHiuontly.® 

If Das is talking of form and not matter then there are many 
sonnets in the Sheaf--hY Soulary, d(^ Nerval, l^audelaire. 
Salute- Lou VC, Descliamps, Leconte do Lisle, do Gramont and one of 
the earliest practitioners of that form, Du Bellay. And e\(‘n 
if Das means original sonnets there is at least one more which 
seems to have escaj)od his notice — the one written to her father 
at the conclusion of the Sheaf. In a letter to Miss Martin, Torn 
says of that sonnet “ it is not from the Fnmcli, but it is original 
In fact it can be easily soon that Tom usod the French translation 
woi'k as a good j)ractising ground. It was there she learnt all 
her use of forms and rhymes and, having graduated from that 
school, tried lior hand later at original verse. It will also be 
noticed that most of de Gramont’s sonnets have Ix^en first j)i*inted 
in the n(.‘w edition of the Sheaf and it may be presumed that her 
“ Baugmaree ” and “ The Lotus ”, which ai*e such good examph'S 
of that form, belong to the same later x)€‘i‘i()d just preceding her 
death. Here is a bit out of Heine’s sonnet to his mother. 

Am I o’erwhelmed because thy powerful soul 
Penetrating all earthly things is lost 
In God’s own bosom, its predestined goal ! 

Or is it rather that my mind is crost 
By inemories sad and wounds I often gave 
A heart so tender, loving, patient, brave 

On the whole the Sheaf is a very remarkable i)erformance 
by a girl barely out of her teens. It was ‘well i)raised by 
Andre Theuriet in the Revue des JJeux Mondes, and Sir Edmund 
Gosse spoke highly of it. But it is curiously uneven in merit. 
There are poems which road like bad prose translations, their 
closeness to the original ])eing their sole merit, but there are 
others which are distinct products of genius. In this curious 
medley of “ strength and weakness ”, as Hir Edmund Gosse calls 

1. Das, p. 298. 

2. Ibid. p. 340. 

3. Ibid. p. 112. 

4. Sheaf p. 67. 
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it, the thing that strikes tis as perhaps m'ost remarkable is not 
her ‘command over two foreign languages or her poetic gin. 
What leave us astounded are the notes she has appended to her 
translations. In them we see as clear as daylight that had Toru 
lived to a greater age she would have bid fair to rival that very 
Sainte-Beuve whom she so i)raises for his critical qualities. The 
notes must have taken Sir Edmund Gosse himself by surprise for 
ho writes : — 

Occasionally she showed a profundity of research that would 
have done no discredit to Mr. Saintsbury o]* “Le doux Assel- 
lineau”. She was ready to pronounce an opinion on Napol 
le Pyrcmean or to detect a plagiarism in Baudelaire.^ 

She has an eye that perceives all and a memory that re- 
members all. She makes comparisons of old and new, of this 
country and that, of East and West, with a boldness whicli is 
astonishing. She picks out holes wdth a fearlessness which is 
enviable. She gives praise with a generousness worth copying. 
Open the notes at any page and read at random. The sheer extent 
of her knowledge is ’oound to leave ns gaping. Here is a note to 
a poem by Emile Deschamps. We plunge into the middle of it. 

Antoni Deschamps, brother of Emile Deschamps, has not much 
resemblance to him as a poet. Antoni is stiff, cold, uniform 
austere, sometimes sublime, whereas Emile is varied, supple 
changing and graceful. Antotii has written little or no prose, 
I]inile has written a great deal of prose as well as verse. Antoni 
has devoted himself to the poetry of Italy, Emile has fluttered 
about from the poetry of Germany to the poetry of England, of 
Italy and Spain. Antoni’s translation of Dante in which he has 
wished to give according to his own expressions ‘an idea of the 
tone and manner of Dante,’ is a noble work a model for all who 
undertake the work of translation. lie abstains from all notes 
and commentaries, and endeavours to produce with a religious 
fidelity ‘the colour and especially the accent’ of the poetry of the 
great master; and his success is wonderful. His other works are; 
‘ Etudes surl’ltalie’, in which the influence of his attentive 
study of Dante is always apparent, and ‘ Elegies in which his 
own private life and its sorrows are laid bare with a power that 
fascinates, and ‘Resignation’ (his last, work, we believe), a sort of 
sequel to the ‘ Elegies ’, not unworthy of the fame he had 
previously won.* 

That is not all. Then follow some remarks upon his never 
having fallen in love, with sixteen lines of his verse translated 
into English verse. 

O Shades of Plato and Aristotle, Cicero and Horace ! Shades 
of Sidney, Puttenham, Boileau, Johnson and Coleridge ! Shades 

1. Introductory Memoir to Ancient Ballad.^ p. xvi. 

2. Slhcafj 343 
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of Saiiite-Beuve, Taine, Arnold, Saintsbury, Gosse ! how you 
must have trembled for the safety of your laurels 1 Rest in peace — 
now they are safe ! Death intervened on your behalf and took 
away the little Hindu girl before she had come of age — a fairer 
laurel herself that any you ever gathered ! 

In a beautiful sonnet entitled “A Mon Pere”, with which she 
concludes her Sheafs Tom compares the poems, she has selected 
and translated, to hillside flowers which lose their colour on being 
])lucked. She admits it was pleasant to wander through the valley 
and gather her spoil, 

But better than myself no man can know 
How tarnished have become their tender hues 
E’en in the gathering and how dimmed their glow ! 

Wouldst thou again new life in them infuse, 

Thou who hast seen them where they brightly blow ? 

Ask Memory. She shall help my stammering Muse/ 

That is Torn’s genius — to realize her own weakness and the 
difficulty of her task. Are we wrong in suggesting that she would 
have turned out to be a greater critic than poet ? 

But we have not yet done with the Sheaf, One little bit of 
it is usually passed over as insignificant. Even people who have 
heard of Torn Dutt are unaware of its existence. The bit amounts 
to only about eight poems of the Sheaf but they deserve 
mention, nevertheless, for had it not l)een for one of those very 
eight poems Torn herself would have very probably been in the 
limbo of forgotten Anglo-Indian curiosities. I am referring to 
the share of Tom’s sister. Am, in the translations.^ It is not 
generally known that the poem which was the cause of Sir Edmund 
Gosse’s “ surprise and almost rapture ” wffien he first opened the 
Sheaf was not by Torn but by Aru. Besides Victor Hugo’s 
“ Morning Serenade” Aru has translated half a dozen other poems 
by different writers and throughout she shows a command over 
the language and verse forms which rivals that of her sister. 
Whether it is in Chenier’s almost ballad-like “The Young Captive”^ 
or Etienne’s more delicate “Romance of lima”* her flow is always 
smooth and her rhythm ever sure, and in poems like the latter 
she reaches a lyricism which one does not find so easily in Tom, 

1. Sheafs p. 335. 

2. There is also one poem ^marked with the initial “G” a fact which has 
escaped the observation of Das. We presume it is by the father, Govin 
Chunder. It is Xavier de Maistre’s “The Butterfly.” Sheafs p. 10. 

3. Sheafs p. 8. 

4. Ibid. p. 1C. ^ 
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0 echo whose repose I mar 
With my regrets and mournful cries, 
lie comes — I hear his voice afar, 

Or is it thine that tlius reidies ? 

Peace I hark, he calls ! — in vain, in vain, 

The loved and lost comes not again. 

If, however, there is one poem which stands head and 
shoulders above all the others in the entire Sheaf , it is Hugo’s 
“ Morning Serenade Aru’s rendering of it reaches a liighwater 
mark which Torn never reached. Nothing would bo more 
appropriate for us than to take leave of the Sheaf by citing it 
in full.^ 

Still barred thy doors ! — the far east glows, 

’Ike morning wind blows fresh and free. 

Should not the hour that wakes the rose 
Awaken also thee ? 

All look for thee, Love, Light and Song ; 

Liglit, in the sky deej) rod above, 

Song, in the lark of pinion strong, 

And in my heart, true Love. 

Apart we miss our nature’s goal, 

Why strive to cheat our destinies ? 

Was not my love made for thy soul ? 

Thy beauty for mine eyes ? 

No longer sleep. 

Oh, listen now ! 

I wait and weej), 

But where art thou 


1 . For those who may be interested in comparing the translation with 
the original we give here the first stanza of Hugo’s “Autre Chanson “ 
in French. 

L’aube nait et ta i)orte est close I 
Ma belle, pourquoi sommeiller ? 

A I’heure ou s’tweille la rose 
Ne vas-tu pas te rcveiller ? 

Oh ma charmante, 

Ecoute ici 
L’amant qui chante 
Et pleure aussi ! 

2. i^heafi p. 77. We are continuing to take the liberty which Sir Edmund 
Gosse first took of publishing the refrain only once, at the end of the 
three stanzas. It reads better thus, 


n 
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Ancient Ballads and Legends of Hindustan 

The second volume of Tom’s poetry was published 
posthumously in 1882 with an Introduction by Sir Edmund Gosse. 
But between her death in 1877 and the publication of the Ancient 
Balladfi several of her creations saw the light. Translations of eight 
of le Comte de Gramont’s Sonnets were printed in the Calcutta 
Be view, No. CXXX of 1877. A fragment of a romance in English 
called Bianca, or The Young Spanish Maiden was serially 
published in The Bengal Magazine, January- April 1878. In 
May 1878 a second edition, already mentioned, of the Sheaf, was 
published, containing all the newly discovered translations. In 
1879 Milo. Clarisse Bader edited and published in Paris Tom’s 
French novel Le Journal de Mile, d^Arvers, This is not the idace 
to speak of her prose works, but it might interest the reader to 
know ‘that the French romance was highly praised ])y several 
critics both English and French. And in 1880 came out the third 
and last edition of her Sheaf, Two more years had to elapse 
before the publication of the Ancient Ballads, And yet, as 
Sir Edmund Gosse wrote in the Introductory Memoir, 

We believe that the original English poems, which wo present to 
the public for the first time to-day, will be ultimately found to 
constitute Tom’s chief legacy to posterity.^ 

This volume, called in full Ancient Ballads and Legends of 
Hindustan, was in reality a collection of the poetic remains of 
Torn Dutt, for besides containing the series of Ballads which Tom 
herself had planned there was in it a section of miscellaneous 
poems which, according to many critics, are the best works of Tom. 
The most striking thing about the Ancient Ballads is that 
Tom is growing back into her own nation after having been 
alienated from it for a long while by two foreign literatures. One 
year’s work at Sanskrit and the inspiration of her earliest recol- 
lection of stories told by her mother bring her back to the very 
heart of India. Here all artificiality is banned, all superficiality has 
disappeared, only Torn remains, with roots which have just begun 
growing into her own land. To ask how deep these roots would 
have grown is a matter of vain and melancholy speculation ; it is 
enough to know that they are healthy and strong roots. 

It seems that Tom had planned a series of nine ballads but 
when they were discovered by her father after her death two were 
missing, or perhaps not written. He filled up the gap with “ The 
Legend of Dhruva ” and “ The Royal Ascetic and the Hind ” two 
stories which she had translated from the Vishnu Purana^ and 


1. Ancml Ballads, p. X 2 fii. 
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which had already been printed in The Bengal Magazine, Octr)l)er 
187ff, and The Calcutta Review, January 1877, respectively. 
These two were her first experiments and are both written in 
blank verse. There is nothing notable in either translation 
or story, and Torn, it seems, was quick to discover their faults for 
thereafter she abandons blank verse entirely for purposes 
of narration. To us 

their chief interest must ever lie in the fact that they mark the 
beginning of a new phase in the development of Torn’s genius, 
namely, her desire to give expression to her intense love of 
her own land and its traditions.^ 

Of the other ballads, in the absence of dates, we may be 
permitted to have a shrewd suspicion that “Savitri”, “Lakshman” 
and ‘Mogadhya Uma” are the later ones in comparison with 
“Buttoo,” “Sindhu,” “Prehlad” or “Hita”, for these last fouj* show 
in no way the accomplishment of the first three. They very 
obviously lack the strong narrative power of the others. Their 
stories do not go with the swing with which we have become 
familiar in the first three tales. The characteristic common to 
most of these ballads is the octosyllabic metre borrowed from 
the English ballad form. Torn found that it lent itself very 
easily to her simple style, so she used it without hesitation. 
Besides the blank verse experiment she tried rhymed penta- 
meter, in “Sita”, and a variation on the octosyllabic measure, 
in “Sindhu”. 

What appeals to us most about these ballads, and especially 
about “Savitri”, “Jogadhya Uma”, “Lakshman” and perhaps 
“Prehlad”, is the manner in which nothing is allowed to interrupt 
the action of the poems. In “Savitri”, for example, though the 
action of the story is slow in starting the later lines go with a 
breathless swing, and before you know where you are you are at 
the end of a thousand lines of rhymed verse. But neither rhyme 
nor poetry is allowed to come in the way of the story. It is 
primarily a ballad and there are no out of the way phrases, 
similes or metaphors to catch your attention and make it linger in 
dalliance with beautiful forms or words. The poet hardly ever 
emerges from the narrator and the story is left to tell itself in 
stark nakedness. Nor is it only her directness of narration that 
appeals to us so much. Together with the complete absence of 
deviation or ornament there is a ruthless frankness and a charming 
naiveness which expresses itself in all manner of ways— 'Sometimes 


1. Das p. api. 
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rather like a little girl’s story-telling, as for example in the ending 
of “Sindhu”— 

What is the sequel of the tale ? 

How died the king ? — Oh man, 

A prophet’s words can never fail — 

Go, read the Ramayan.^ 

or sometimes with a bewildering simplicity springing from the 
depth of her heart, as for example in “Yogadhya Uma”: — 

Absurd may be the tale I tell. 

Ill-suited to the marching times, 

I loved the lips from which it fell, 

So let it stand among my rhymes,^ 

Just such a conclusion might Chaucer’s clerk have given to his 
tale of Gentle Griselda, but whereas Chaucer abounds in such 
remarks Toru Dutt relies upon their rarity in producing the 
desired effect. It seems a far cry from Chaucer to Toru Dutt 
but we cannot help noticing other similarities too. As in Chaucer 
so in Toru characterization plays a not unimportant part. In the 
ballad of that name Savitri is all that matters and she is very 
well depicted. Every method is used to emphasize her gentleness, 
her charm and her persistence to win by love what she desires 
most. Her wisdom and understanding of life and death help her 
to preserve a calm countenance when Death has carried away her 
beloved husband. Bhe says: — 

Man call thee Yama — conqueror. 

Because it is against their will 
They follow thee, — and they abhor 
The truth which thou wouldst aye instil. 

If they thy nature knew aright, 

0 god, all other gods above ! 

And that thou conquerest in the fight 
By patience, kindness, mercy, love. 

And not by devastating wrath. 

They would not shrink in childish fright 
To see thy shadow on their path, 

But hail thee as sick souls the light.® 

But even more vividly than Savitri has Toru painted for 
us Sita in the second ballad “Lakshman”. It is just a little 
fragment from the epic of Rama and Sita, yet this little 

1. AncUnt Ballads^ p. lOG. 

2. : Ibid. p. 64. 

3. Ibid. p« 34. 
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fragment shows what a consummate mastery of the ballad form 
Torn had acquired. In twenty-two stanzas we seem to feel wo 
have known Sita all her life. Torn excels mainly in depicting 
women. Lakshman and Sita are alone in the forest while Rama 
has gone hunting, having left instructions that Lakshman should 
not leave Sita alone. Suddenly they hear a cry as of Rama’s and 
Sita asks Lakshman to go to his brother’s help. Her wail, her fear, 
her inward thoughts and suspicions, the very w'orking of her mind, 
have all been depicted with amazing skill. She begs Lakshman to 
go, she persuades him, she dares him to go. 

Oh shame I And canst thou make my weal 
A plea for lingering ! Now I know 
What thou art Lakshman ! And I feel 
Far better were an open foe.^ 

until the weight of her logic and the force of her great love* compel 
him to yield — 

Hear me, 0 Queen, ere I depart, 

No longer can I bear thy \vords, 

They lacerate my inmost heart 
And torture me, like poisoned swords.^ 

It has been pointed out® that, in this series of ballads, Hindu 
conceptions and Hindu ideals of Duty have been delineated by 
Toni Dutt with considerable power. While Savitri is the ideal 
wife, Lakshman is the ideal brother, and Sindhu is the ideal son. 
When Sindhu is dying his thoughts are still of his duty to his 
parents. His voice is heard, 

“ Oh God ! ” it said— “ I die,— I die, 

WhoTl carry home the pail 

In India a Guru, or master, is worshipped almost like a parent, so in 
Buttoo we have the ideal pupil. Buttoo was refused coaching by 
Dronachariya, who was a great master o£ the art of archery, 
because Dronachariya had i)romised Arjuna that he would teach 
him alone the greatest secret of the art — viz., aiming by ear — so 
that there would not be Arjuna’s equal in the land. Buttoo set up 
a statue of the master in secret and worshipped it and after years of 
hard practice acquired the innermost secret of archery. When 
Dronachariya and Arjuna discover that there is a third person who 

1. Ancieni Ballads, p. 49. 

2. Ibid. p. 61 

3. Natesan, Torn Dutt : A Sketch of her Life and an Appreciation of her 
Work, p. 19. 

4. Ancient Ballads, p. 95. 
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shares the secret with them, Buttoo still so reveres the master who 
was his inspiration that he is prepared to do anything for him. 
Under Arjuna’s pressure Dronachariya asks Buttoo to give up his 
right thumb. That would mean the end of archery — all his years 
of patient labour in vain ! But docs Buttoo hesitate ? 

Glanced the sharp knife one moment high, 

The severed thumb was on the sod, 

There was no tear in Buttoo’s eye 
He left the matter with his God.^ 

All this is definitely Hindu in conception, unmistakably of 
Toni’s race and country. There are references also to the Doctrine 
of Karma and belief in omens, and there is not an infrequent 
statement of the fatalistic philosophy so popular in India. 

It is my destiny, 

0 fear not thou, but pity one 
Whose fate is thus to die.“ 

Both “ The Legend of Dhruva ” and “ Hindlm ” are entirely based 
on the doctrine of Karma. But that iloos not for a moment mean 
that Torn was in complete accord with all the religious and phi- 
losophical teaching of her nation. There is at least one passage that 
shows unmistakably that she did not agree with that part of the 
religious teaching which advocated asceticism. The moral she 
draws from the story of “ The Royal Asceiic and the Hind 
is by no means couched in vague terms. 

Not in seclusion, not apart from all. 

Not in a place elected for its peace. 

But in the heat and bustle of the world, 

’Mid sorrow, sickness, suffering and sin, 

Must he still labour with a loving soul 
Who strives to enter through the narrow gate.® 

It is not possible, nor jierhaps desirable, to tell here 
the stories of most of these ballads. As stories they are not 
much, but their charm lies in Torn's telling. “ Yogadhya Uma ” 
is perhaps most representative of Torn’s best qualities. It has all 
that narrative wants and all that poetry and romance want, and we 
read on bewitched until almost with a jerk we come to the end 

They bowed liefore the mystic Power, 

And as they home returned in thought, 

1. Ancient Ballads^ p. 88. 

2. Ibid, p. 97. 

3. Ibid, p. 70. 
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Each took from thence a lotus flower 
In memory of the day and spot.^ 

Uma is Parvati, the wife of Shiva, and “ Yogadhya” means 
sitting in meditation. The picture of the dreamy-eyed goddess on 
the water bank is almost unforgettable. The whole ballad, in fact, 
has that intensely dreamy atmosphere so symbolic of India at noon. 
The birds were silent in the wood ; 

The lotus flowers exhaled a smell 
Faint over all the solitude ; 

A heron as a sentinel 

Stood by the bank. They called,— in vain. 

No answer came from hill or fell, 

The landscape lay in slumber’s chain 
E’en Echo sle])t within her cell. 

Broad sunshitie, yet a hush profound ! 

Only those who have been to India can know how true the 
description is. Some radiant morning, if you happen to bo there, 
in the midst of the tropical foliage, you shoidd not be surprised if 
you behold some goddess near a pellucid lake for it is a land tit for 
gods and goddesses. 

In a collection of ballads by a girl it would not be difficult to 
find faults if we want to, but in Toru Dutt there is so much that is 
good that we are inclined to close our eyes to them. It certainly is 
beside the point to show that she is still so immersed in things 
Western that she calls a temple a ‘ manse ’ or that she uses 
Spenserian archaisms like “ Satyavan was' he bight These are 
temporary phases through which she had to pass and we are already 
given signs of their transitoriness in one or two of the Miscellane- 
ous poems. It is true too that her ear betrays her occasionally and 
she allows herself a wrong accent or a bad rhyme. But what 
English poet is there entirely free from lapses I The most serious 
accusation, however, is that which comes from the eminent 
orientalist, R. W. Frazer. He says : 

The poems can never take an abiding place in the history 

of English or Indian Literature. The old ballads and legends 
have lost all their plaintive cadence, all the natural charm they 
bore when wrapped round with the f\ill-sounding music of the 
Sanskrit, or in what lay ready to the hands of the poetess, her 
own classical Bengali.^ 

1. Ancient Ballads^ p. 63, 

2. Ibid. p. 62. 

3. Ibid. p. 5. 

4. A Literary History of India^ p. 432. 
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This was written only sixteen years after the publication of the 
Ancient Ballads. To-day, more than fifty years have passed since 
that event and we are glad to say R, W. Frazer is proved wrong 
for Toni’s place is in both literatures. In his praise for Sanskrit 
Frazer is biased. He does not realize that, in a sense, Sanskrit is 
as much a dead language in India to-day as Greek or Latin in 
Europe. If Torn had retold the tales in Sanskrit she could not 
have chosen a surer or quicker means to oblivion. Another 
eciually eminent orientalist, James Darinesteter, thought differently 
from Frazer : 

Son histoire de Savitri, cette Alceste de ITnde plus heureuse que 
sa soeur de Grece, s’ouvre avec une grace (lue n’a point le texte 
original, si souvent depare par le podantisme et la lourdeur que 
la littorature classiqne de Tlnde a jetes sur les plus beaux motifs 
de la tradition populaire.^ 

So much for the plaintive cadence and full-sounding music of the 
Sanskrit ! In Bengali it might have been different, but still it 
would have been restricted to one province of India only. Thanks 
to English, to-day the whole of India reads her and appreciates her 
increasingly every day. 

But we have lingered over the Ballads very long when more 
tempting fare awaits us. The section of Miscellaneous Poems at 
the end of the volume comprises some seven of Torn’s 
original lyrics. They survey nearly the whole of her i)eriod 
of production for the earliest was written during her stay in 
England, 1870-1873, when she was merely a child of fifteen 
perhaps, and the latest a few months before her death. They 
are very uneven in merit, the earlier ones being technically bad 
too. “Near Hastings” and “France — 1870” are both sincere and 
deeply felt and the latter has a vigour of expression which makes 
us easily overlook the ruggedness of its metre. 

Not dead, — oh no, — she cannot die I 
Only a swoon, from loss of blood I 
Levite England passes her by. 

Help, Samaritan I None is nigh, 

Who shall stanch me this sanguine flood 

There are two sonnets which, apart from any intrinsic poetic 
beauty of their own, are very good compositions in that form of 
verse. “The Lotus” is a quaint story of the birth of that flower, 
while “Baugmaree” has made immortal for us the place where 

1. Essais de Litterature Anglaisei p. 282. 

2. Ancient Ballads^ p. 129. ^ 
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Toru spent the greater portion of her life. It is an exquisite 
piece of landscape painting done with a poet's brush : — 

And o'er the quiet pools the seemuls lean, 

Red, — red, and startling like a trumpet's sound. 

But nothing can be lovelier than the ranges 
Of bamboos to the eastward, when the morn 
Looks through their gaps, and the white lotus changes 
Into a cup of silver. One might swoon 
Drunken with beauty then, or gaze and gaze 
On a primeval Eden, in amaze. ^ 

Last comes “Our Caaurina Tree”. Nothing could be better 
than to quote what Mr. E. J. Thompson says of it in the Supple- 
mentary Review at the end of Das's book. 

One of the Stanzas drops into conventionality, and uses 
adjectives and thought that are secondhand and otiose. But the 
poem’s strength is independent of this ; and its blending of 
pathos and dignity of spirit, its stretching out of ghostly arms to 
those other haunted trees of Wordsworth's in “Borrowdale', the 
conclusion — so recalling the last work of another poet, far 
inferior in genius but dying equally young, Kirk White, in the 
touching close of his Ohristiad — all this forms a whole of 
remarkable strength and beauty, and should achieve her hope 
of placing the tree of her childhood’s memories among those 
immortalized by ‘mighty poets in their misery dead'.® 

That is all we have of Torn’s work. Yet it is enough for us 
to form a reasonable estimate of her poetic qualities. Mr. H. A. L. 
Fisher has no hesitation in enrolling “this child of the green 

valley of the Ganges in the great fellowship of English poets”,® 

and Sir Edmund Gosse is quite sure that a page in the history 
of English literature will be “dedicated to this fragile exotic 
blossom of song”."^ The one quality that marks Toru Dutt out is 
her eager spontaneity and childlike simplicity of utterance. This 
is the keynote to her whole life as will be clear to any reader 
of her letters. On her death her father writes to her friend 
Miss Martin. 

Your letter to Torn’s address was deliverd to me this 
morning. Toru has passed from the earth. She left us last 
night at 8 p.m. and her end was perfect peace. She loved you 
very much. I have no doubt, loves you still. I shall send you 
hereafter one or two trifles to keep as reminiscences, but do not 

1. Ancient Ballads, p. 135. 

2. Das, p. 343. 

3. Foreword to Das's book, p. vii. 

4. IntroducV)ry Memoir to Anpient Ballads, p. xxvii. 

1 ? 
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find myself able to write just at present. The Lord bless you for 
all you have been to my beloved child.^ 

How simple, and how brief ! There is no doubt that Toru inherited 
her simplicity and Christian piety from her father. But to these 
she adds a naiveness and freshness, for which alone if for nothing 
else, her work is worth preserving. 

Her place in Indo-Anglian literature could not be exaggerated 
even if we tried. She is distinctly the first Indian to handle 
English vei’se with freedom and originality, and this suriorised 
many an English reader of her day. When the Sheaf was 
published it was suggested that the author was an Englishman 
hiding under the pseudonym of “ Toru Dutt But her achieve- 
ment lies not merely in her linguistic acquisition or technical 
attainment of verse forms. There was in her a true inborn poetic 
spirit which would have found an outlet in one language or another 
sooner or later. That it was English she chose was due to 
circumstances laying it ready to her hand. That it was sooner 
and not later we are to thank our stars. Toru has gone but she 
has opened wide the gates of English poetry for her compatriots 
to follow. She had time only for a fleeting glimpse of the fresh 
fields and pastures new ; just one or two sniffs of the strange rich 
air ; she quickly gathered a posy of the flowers near at hand not 
knowing that they would have to be strewn in a moment on her 
tombstone near the gates. 

Mais elle etoit du monde, ou les plus belles choses 
Ont le pire destin ; 

Et, rose, elle a vocu ce que vivent les roses, 

L’espace d’un matin.^ 


Dr. B. K. Talookdar 


1. Quoted in Das, p. 309. 

2. Malherbe, quoted on fly-leaf of Das. 

The above is a chapter adapted from a thesis submitted to the 
Umversityof Dublin. < 



ON MEDIUMS 


To start with, I must be fair to my reader. If the title of this 
essay has raised in him any high expectations of some sensational 
disclosures or thrilling discourses about those mysterious beings 
who form the centi'o and chief curiosity of spiritual seances, he will 
be disappointed. For, frankly I disclaim all intention and com- 
petence to enter into that enchanting, twilight region of psychic 
])henomena. My theme is a more modest one, and if it has less of 
the twilight about it, it is, I think, still equally enchanting. The 
mediums in which I am interested and whose meaning anil signi- 
ficance I proi)ose to investigate, are the mediums of the various fine 
arts. To be more precise, however, it is not the mediums in their 
Specific characters, that in which they differ from one another and 
the qualities in virtue of which they are what they are severally, 
but their general character as medium with which I intend to deal. 
In other words, my attempt in this essay will be directed towards 
finding out what people understand and what they should under- 
stand when they talk about the medium of any art. 


It is obvious from this that I feel that the concept of ‘medium' 
is rather a hazy one in the minds of those who employ it in their 
criticism of art in our day. In earlier times, when artists were 
more intent on producing works of art than on determining 
critically what exactly they were doing when engaged in their 
artistic pursuits and why they were doing it, they did not worry 
about analysing the mental processes involved inartistic creation and 
accessible to them at first hand, and determining which of those 
were vital and primarily relevant to their work as art and which 
were not. Lacking this critical attitude, they were inevitably led 
to echo what others who were supposed to ‘judge ' their works 
said about these mental processes and about their mental equipment 
as artists. Now, these ‘ judges ' stressed those points in which the 
artist seemed to touch them, and failed to grasp or misconceived 
that essential in which he differed from them and by virtue of 


which he alone became an artist from among a crowd of otherwise 
similarly or even better endowed men and women. It was natural 
then, that the medium of art, a consideration of which takes us, to 


quote Dr Bosanquet, “ to the precise root and source of the whole 
principle of aesthetic expressiveness and would reveal to us the 
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secret of beauty ”, received scant justice from the artists in their 
utterances; that is, I mean, they failed to recognise, always and 
explicitly, the true significance of medium, although this did not 
prevent them, so long as they obeyed their innate artistic inspira- 
tion, from realising it in their work instinctively and as it were 
qiiite unconsciously. The result is that the traditional efforts to 
clarify a concept, which become such a great help in further 
elucidating it, are sadly lacking in this case. Evem when the 
importance of medium was realised, as by Jjossing in his Laocoon, 
the whole discussion appears to be vitiated by an ambiguity in the 
term ‘ beauty ’ and by a failure to aj)preciate that specific nature 
which distinguishes fine arts from moral philosophy, science or 
any other pursuit of the human spirit, and which is the sole 
justification of their separate existence. Dr. Bosanquet also docs 
not try to analyse the concejit of medium in his Three Lectures on 
Aesthetic \ confuses consequently, so I am afraid, medium with 
material — about which more presently — even speaks of “ the wall 
of a cave, or a plate of gold, or a scrap of paper ” as medium ; and 
misconceives the nature of poetic medium. 

Of very recent years, however, artists are becoming more 
self-conscious and, therefore, more fruitfully self-critical. On the 
other side, art critics and aesthetic philosophers are abandoning 
their judicial, a priori and humanistic altitude and are submitting 
themselves to a more truly aesthetic and, therefore, a more enlarg- 
ing, a more helpful experience. The concept of medium is at last 
assuming an importance commensurate with its necessity in artistic 
creation, A year or so ago, a reviewer, I think in The Times 
Literary Supplement, defined art as an organisation of form in 
terms of a medium. I do not think there could have been a truer 
definition than this one, if only we made sure that we under- 
stood the term medium rightly. I believe that a thorough 
analysis of this term is the first requisite of a valid aesthetic 
and that an understanding of its precise meaning and value will 
solve many of the problems which are perplexing our art critics 
and on which an apparently endless battle is now-a-days raging ; 
such, for example, as those about ‘representation’ and ‘non- 
representation’, about ‘truth’, about ‘ imitation of Nature ’, about 
the nature of poetry as a fine art, and several others. 

What then is a medium ? I shall enumerate below the several 
meanings of the word given by the New Oxford English Dictionary. 

1, (a) Middle quality, degree or condition. 

(b) Moderation. 

(c) Middle coiirse, compromise. 

(d) Something intermediate in position. 
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2. Middle term of syllogism ; hence, a ground of proof. 

3. Mean, average. 

4. Any intervening substance through which a force acts on 
objects at a distance or through which imi)ressioiis are 
conveyed to the senses : e.g. air or ether. 

“ The air which is the medium of music and of all 
sounds 

Hence, pervading or enveloping substance ; the 
element in which an organism lives ; one’s environment. 

“ You cannot thus a])Siract any man from the social 
medium by which he is surrounded.” Grote. 

5. An intermediate agency, means, instrument or channel : 
also, intermediation, instrumentality, as in ‘ by or through 
the medium of’. 

— Medium of exchange or circulation. 

“The proposition is peace. Not peace through the 
medium of war ” Eurke. 

6. Painting : — Any liquid vehicle ( oil or water) with which 
pigments are mixed for use. 

(b) Any of the varieties of x)ainting as determined by the 
nature of the vehicle employed ; e.g. oilpainting, 
water colour, teiuxiera, fresco etc. 

Photogiuphy : — Varnish used as a vehicle in retouching. 

7. Theatrical : — A screen fixed in front of a gas-jet in order 
to throw a coloured light upon the stage, 

A glance at these significations will at once reveal to the reader 
the fact that oven in the sphere of fine arts the word medium does 
not always denote the same type of concoj^t. You might say that 
air is the medium of music but others would perhaps, prefer to say 
that sounds are the medium of music. If you describe stone or 
marble as the medium of sculpture, you will not be meaning 
exactly the same thing as when you declare that colours are the 
medium of painting. You cannot write the following without 
involving the fallacy of the term medium : 

Air : Music :: Oil (or water) : Painting 

And then again, adapting Sir B. Brodie who wrote, “ The seal 

except through the medium of his whiskers may bo said... 

(to have) no sense of touch at all”, we say, ‘The human 

being except through the medium of his ears may be said to have 
no sense of sound at all wo shall be using the word medium 
in yet anojher sense. Yet again, we can say that Shakespeare or 
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Dante expressed his vision of life through the medium of poetry 
and ecpially confidently assert that while Wordsworth worked in 
a poetic medium, Shakespeare did not, — using the word medium 
in tlie sense in which Mathew Arnold speaks of the repulsive 
nature of Burns’s medium (sense 4.1).). And none of the above 
senses will lit Dr. BosamiueUs idea oC “the wall of a cave, or a 
plate of gold, or a scrax) oi! paper” being a medium. 

This aj)parent anarchy of significations and the somewhat 
indiscriminate use of the term in art criticism, now in one sense 
and then in another, is responsible for much of the reigning 
confusion in our attitude towards art. And yet, the anarchy or 
rathei* the multiplicity of the meanings is not arl)iti*ary in the 
final sense, and if we hold fast to the central idea involved in 
them, we shall be in a fair way to accomplishing our object 
which is no other than the determination of the content of the 
concept of ‘medium of art^ The central idea is, as we can 
easily see, that medium is the middle term of any process 
that is tri-termal. But all processes in this world are continuous, 
that is, tor the sake of analytical treatment, multi -termal. It then 
becomes a (luestion of relative tri-termality. We can i)ick out any 
group of three terms and call the middle term, medium. We shall 
be more or less correct according as we denote more or less 
accurately the lines separating the terms. To apply this in the 
Sphere of art, that is, to processes which bring into being works of 
art, we shall have first to be clear about the first an(i the third 
terms. Once the exact nature and limits of these are determined, 
there should be no great difficulty about the middle team. It will 
then ])ecome ai)parent that the ambiguity in the use of the term 
medium in art criticism derives not from any ambiguity or con- 
fusion inherent in the very concept of the middle term, but from a 
failure to demarcate clearly the preceding and succeeding terms and 
to fix their boundaries, and from a muddle over ascertaining their 
proper nature and hence the nature of the entire process ; so that 
hazy, irrelevant or only secondarily relevant items creep into their 
contents to the utter ignoring of the strictly, primarily and 
essentially pertinent ones. It is out of this ambiguity in the initial 
and end terms that the various problems of art criticism above 
referred to arise. 

To illustrate in a general way : Air is correctly described as 
medium ( sense 4. a. ), if the first term is the object that makes the 
sound, say, a disc on a gramophone, and the third term is the ear nr 
the auditory diaphragm of the listener in his easy chair. But if you 
take the singer to be the first term and the listener to be the third 
term, then the disc becomes the medium, ( sense 5. ). And if 



JOURNAL OF THE UNIVERSITY OP BOMBAY, VOL. IV, PART G 95 


useability is the third term and pigment the first term, then oil or 
Avater will be the niedinm, ( sense G. ). And so on. 

In order to fix the true meaning of the lirst and the third 
terms and more particularly of the end term, how then shall 
we visualise the aesthetic process ? I shall start Avith Avhat seems 
to me to be the popular conception of it. It might bo rej^resented 
someAvhat as folio v\^s — 

Artist : Medium : Work of Art 

We have, as I said just noAv, to analyse the third term more 
particularly. For it is in relation to an end that something is a 
medium. But it Avould be h(dpful to analyse the first term first, as 
that may facilitate our approach to the other ])roblem. Noav, so far 
as the artist is concerned, it is a common fashion in criticism to 
aver that he expresses his Avhole i^ersonality in ai*t. That is to say, 
in the aesthetic process the Avhole iXTSonality of the art^ist is at 
Avork. This proijosition is, hoAvevei*, i-ather misleading and the 
t]*eacherous term is ‘ personality For i^ersonality is not a unity, 
although it may be integi-ated. It has various aspects and these 
aspects begin and groAv out of the varied commerce of a sentient 
being Avith the world of things. The A^arious aspects of a 
personality are related to the Amaous aspects of the Avorld of things 
and have their primary relevance in these specilic relations. The 
artist at the same time that he is an artist, is also a human being, 
disturbed by animal appetites, condition(‘d by social responsibilities, 
indulging in political pr(Hlilictions, and perhaps, stirred and agitated 
by moral and religious aspirations or cravings. Some or all of the 
aspects of his personality thus developed might be secondarily 
oiiemtive in his Avork. But none is primai’ily relevant. If he 
cannot keep them out altogether, that is because he is a human 
being and not a God. And he is a greater or a lesser artist in 
proportion as he can or cannot, delibemtely or instinctively, prevent 
them from interfering Avith the oi)eration of that aspect of his 
personality by virtue of Avhich and of which alone he is an artist. 
However divergent the rest of the aspects, they do not matter in 
works of art. All artists will be equally eminent in spite of the 
divergence. A republican will paint a different picture from that 
of a monarchist, and an atheist from that of a theist. A commercial 
age will require different architecture from that of a religious 
age. The dance in Avhich Negroes will celebrate a religious 
ceremony may not be the same as the dance of an Indian 
Gopi and Krishna. In all these cases, if, as I insist, 
the artists succeed in catching fire from the irrelevant 
aspects without letting it burn out the expression of the 
relevant agpect, they are all equally great. We might then accept 
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the proposition about the whole i^ersonality of the artist being at 
work in this sense, namely, that this supremely relevant aspect 
takes possession of the whole being of the artist at the moment at 
which he is in the act of executing his work to the suppression of 
others which are or might have been, as it were accidentally, 
0]}erative. 

What then, is this aspect which alone is supremely relevant in 
works of art as works of art ? To answer this question we must 
realise that it is in its pronounced aesthetic sensibility that the 
temi^erament of an artist differs from that of common men. The 
artistic tempemment might be called an attitude but for the 
unfortunate suggestion of artificiality which that word conveys ; 
whereas the aesthetic sensibility is an innate characteristic of the 
mental orgjinisation of the artist. Some eminent critics have 
found difficulty in accepting a specific aesthetic emotion. Their 
difficulty has, I believe, more to do with the attribution of a specific 
emotional character to an exi>crionce which is an undoubted fact 
rather than with the very existence of that experience itself. This 
emotion, I am certain, is a function of the aesthetic sensibility. The 
aesthetic sensibility is a iieculiarly keen and an exceptionally 
ready sensitiveness to sensuous impressions. Its difl’erential quality 
resides in an acute, even poignant, delight in these sensuous 
impressions as sensuous impressions, in and for themselves, 
unencumbered or unadulterated by those accretions of thought 
construction which the gi’owing human mind develops as it 
grows and with which it invests the sense impressions for the 
more efficient dealing with environment. This sovereign delight 
in pure sense impressions without even so much as a suspicion 
of what it ‘means’, is a fact of consciousness and a datum of the 
profoundest, almost absolute, significance for aesthetics ; and nothing 
can do more harm, both to aesthetic theory and to artistic creation, 
than a disparaging or a decrying of it as is the fashion, or a sub^ 
limely supercilious ignoring of it as is the besetting temptation. 

In such matters, however, ‘an inch of illustration’ is more 
illuminating than ‘ a yard of theorising I shall, therefore illustrate 
my thesis with a few simple examples. A tree is covered with leaves 
of a rich green. To the artist, supposing him to bo a painter, the 
significance of the tree would lie in this colour, in its lines and its 
form. It is the greenness and the form of lines, masses etc. that 
will hold him spell-bound. That the green foliage would offer a 
shady refuge to a weary traveller from the burning heat of the 
tropical sun is nothing to him as an artist, A dish of pomegranates 
will fill him with silent rapture at the vermilion and white of the 
seeds ; the thought that they might stop the hunger contractions 
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of his stomach may not even enter his mind. And although, if ho 
happens to taste the frnit, it may turn out to be as disgusting to his 
palate as it was alluring to his eyes, that will not diminish one jot 
or tittle of his aesthetic joy. As Ardengo Soffici, an Italian art critic 
who is himself a painter and, therefore, ought to know, puts it, the 

painter “ non vede nella realta stessa che un tessuto di elemonti 

pittorici This is most strikingly evident in the case of 

music. But I must hasten to add that it is not the same thing as 
Dr. Bosanquet’s ‘ easy beauty Heightened to a passionate appre- 
hension of the various aspects of the universe through the sense 
organs in their rarest possible intimacy and purity, this aesthetic 
sensibility becomes the making of the artist. It is in this sense 
that art reveals truth which is reality independent of accidental 
human experiences. It is in this sense that the doctrine of child- 
like vision is true. 

Aesthetic sensibility, delight in sense impressions purely for 
their sensed qualities, is then the first term in the aesthetic process. 
Now what shall we say about the third term ? This is popularly 
taken to be ‘ work of art \ This term again, is obviously ambiguous. 
For that which we call a work of art is analysable into a physical 
thing having properties which it possesses in common with several 
other physical objects which are not works of art at all, or are 
works of a different art. A statue has the colour of its material, but 
colour is not what sculpture concerns itself with. A picture has 
weight and mass and can be felt, but felt touch qualities are not what 
we admire a picture for. Music involves bodily movements, but 
is not on that account judged as dancing is judged. And so on. 
Again, a work of art is a saleable article, and as such has economic 
value. Thirdly, the artist lives in a particular social environment 
which would offer him suggestions ; so that European painters will 
paint men wearing European clothes or Christ episodes ; Indians 
will paint men in dhoties and turbans, or one or other of their 
thousand deities ; and the Chinese will paint men in Chinese 
‘ uniform ’ or carve wonderful Bodhisattvas. Lastly, as in the case 
of modern Russian art, the work of art may have propaganda or 
‘message’ value. All these aspects of the work of art satisfy 
different ends. But none of these can be the third term in the 
aesthetic process for none of these satisfies the aesthetic sensibility 
of the artist which is our first term. Secondly, none of these can 
be our third term because none of these is an un- variable or an 
indispensable. The third term then, can only be that which is a 
necessary attribute of a work of art ; that without which it ceases 
to be a work of art while still satisfying all the other ends ; that 
which is ccftnmon to all works of art irrespective of the divergence 
13 
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incident to the dissimilarity of other ends which they might 
severally be pursuing. This special attribute of works oi art 
is beauty. 

Hut, ‘what is Beauty ?’, as a serious art Pilate might ask. 
shall content myself at the moment with descril)ing it as that 
quality or po.wer by virtue of which a sense impression attracts a 
person independently of any ‘ meaning ’ which may happen to have 
been ascribed to that sense impression. In other words, it is the 
pf)wer of fascination of a particular asj)ect. of the world of things, 
such as sound, colour, movement etc. as that aspect, that is, as 
sound, colour, movement etc. and nothing besides, not implying 
any content of meaning which becomes as it were extraneously 
attached to it through dealing with it, that is, through active 
human experience^. The revelation of this fascination is what the 
artist, ‘ so long as he remains an artist, that is, in so far as he is 
surrendering himself to his aesthetic impulse and letting it work 
itself out in the material provided, aims at. This is, therefore, the 
third term in the aesthetic process. 

To describe the aesthetic process briefly : A peculiar and 
uncommonly acute as well as exclusively absorbing sensitiveness to 
a particular aspect of the universe, using that aspect to discover 
tiot-commoiily-felt fascination, charm or beauty inherent in that 
aspect. The medium is the aspect of the universe ; the end is the 
revelation of the beauty dwelling, unseen by others, in that aspect ; 
and the method used is that of ‘satisfying organisation’, that is to 
say, organisation in accordance with formal principles, such as 
contrast, rhythm, balance etc. I have used the word revelation in 
the foregoing description. But to avoid any suggestion of a mystic 
element, T shall add that the aesthetic process is akin to perception 
or, more strictly, to apperception. This would also serve to 
distinguish it from thought construction, which it is likely to 
appear from its analytical statement attempted above. It is not 
necessary to consider the question of degrees of excellence iq 
products when the underlying process is the same. The answer 
would not be difficult to find with the help of the concept of ‘ higher 
unit mechanisms ’ with which the psychology of learning has made 
us familiar. 

Failure to make this distinction between the medium in which 
an artist works, which is an aspect of the universe, and his 
materials, physical objects like stone, oil paint etc. which are much 
more besides, is due to the tyranny of the eye ; it has obscured 
many of the problems in aesthetics ; it is responsible for the now 
fashionable emphasis on embodiment and communitatipn ; and 
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recently it has served to elevate the materials into a false import- 
ance. Dr. Bosanqnet, not having analysed the concept of medium 
threadbare, comes to the conclnsion that, “ The ditl’erencos of the 
great arts then are simply such differences as those between clay- 
modelling, wood-carving and wronght-iron work, developed on an 
enormous scale.’’ This, I humbly submit, is a false principle of 
differentiation, deriving as it does from an unimportant difference 
in the materials used; whereas the true ground of diffei*enco 
between the different arts is derived from their media, that is, 
the aspects of the world of things which they reveal ; or, in other 
words, the right kind of differentiation should pi'oceed by a con- 
sideration of the sense organ or sense organs which l)ecome involved 
in their appreciation. The natui*e of the materials, whether 
clay or marble, oil paint or water colour, a fiddle or a 
piano etc., the artist will have to take into consideration and 
adapt his technicpie to. But this is neither an essential nor a very 
difficult part of the artist’s work, xu’ovided he is insxiired by 
supreme delight in that particular aspect of the universe which is 
the chosen province of his art, and is firmly controlled by the 
principles of formal organisation. It is only non-artists or those 
who have not thought about the matter, that are intrigued by the 
materials. This is what a real artist says: “But good or bad, 
concrete is not the only material even in an industrial world. I 
have done carvings in concrete and am willing to do as many more 
as I am asked for. But stone, whether natural or artificial, and 
wood and all kinds of metal ai*e also available. I do not carve in 
stone for aesthetic or sentimental reasons but simx)ly because that 
is the material to hand or the material ordered by my customers...”. 

( Eric Gill in a letter to the Criterion, October, 1934.). That is to 
say, provided the carver has the proper aesthetic feeling, it does not 
matter what his material is. Aesthetic feeling is feeling aroused 
by a sensed quality independently of its meaning. This, in the 
case of a carver, is line and felt, tactile solidity as distinct from 
visual solidity. Given this aspect of line and cutaneously sensible 
solidity, let his materials differ in other aspects as they will. That 
would only raise a question of technique. This is shown, by the 
history of Indian craftsmen. Describing Asokan sculpture, 
Vincent Smith observes, “Many details (of the Asokan sculpture ) 
indicate that the artist in stone followed the example set by his 
fallow craftsman in wood and ivory. Indeed, ordinary Indian 
usage seems to have favoured the exercise of his skill by a carver 
in any material that came to his hand. If Asoka insisted, as he 
did, on his statuary and reliefs being executed in enduring stone, 
he was abft to utilise the services of skilled Indian workmen 
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accustomed to work in more perishable materials, who were clever 
enough to adapt their technique to the permanent medium/' 
Commenting on the Second Quadriennal Exhibition of Italian Art 
held in Rome, in the Popolo d' Italia of 5th February 1935,Raffaele 
Calzini alluded to the remarkable Italian sculpture, Arturo Martini, 
and related that, “Tempo fa Arturo Martini mi esprimeva il 
desiderio di fondere nel vetro il suo monumento ad Ippolito Nievo." 
It was in a similar manner that Botticelli could utilise his gold 
engmving technique even in painting. And musical composers 
have not seldom found auditory images of instrumental music or 
singing rather a hindrance than a help. 

The point I wish to make is that the nature of the material, 
that is, the aspects other than the strictly relevant aspect, is only 
one of the many things, e.g., the necessity of earning a living and 
therefol*e the nature of market demand, his intellectual or other 
prepossessions, the nature of tools available etc., which the artist 
will have to take into consideration without letting his art become 
subservient to them. If certain forms are not realisable in marble 
while they are realisable in, say, clay, that constitutes no more 
valid an argument than that a statue cannot be made to dance. You 
cannot by taking irrelevant impossibilities into account extend the 
scope of relevant attributes, thus. You cannot make medium 
synonymous with material. Interest in the irrelevant aspects 
might be common to the artist and other men. But it is his 
unbounded, pure joy in his medium, that is, in that particular 
aspect of the universe which is the domain in which his art moves, 
that makes him and him alone an artist, — a painter, a sculptor, a 
musician, an architect and so on. 

To perceive that medium is an aspect of the world of things 
apprehended through a sense organ, significant per se and without 
any addition of knowledge-content or ‘ meaning ', is to take the first 
step towards putting Aesthetics on a scientific basis. Since the 
aspects of the universe are apprehended through the sense organs, 
there will be as many aspects as there are sense organs. To each 
sense organ will then correspond one pure art. Then there will be 
different orders of arts according to their purity. Relative purity 
will depend upon the number of sensed aspects involved. The 
greater the number of these, the less pure the art. The reason for 
this can be stated thus; lateral distribution of mental energy 
involves less keen vertical penetration. By attending to two 
aspects at once you fail to imbibe the whole significance of either 
one. You are impeded in the full enjoyment of one, and therefore 
of completely understanding that one, because you aijp distracted 
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by the other. Yon get the maximnm of joy if, whatever the 
Constant of yonr mental energy, all of it is directed into one sense 
channel. We shall thus be able to evolve a new and a more scientific 
ascending and descending order of fine arts, at the top of which 
will be mnsic and at the bottom poetry. The mighty poets will 
resent this, for they have all along arrogated to themselves a pre- 
rogative, premier position on the Mount of Parnassus. But they 
have been, directly or indirectly, responsible for so much of what 
has vitiated art appreciation and aesthetics that they can hardly 
complain if Nemesis at last overtakes them. 


B. S. Mardhbkar 



THE ‘UNCONSCIOUS’ THROUGH THE AGES, 

( Concluded. ) 

The first part of this paper^ may be epitomised thus : To 
facilitate the analytic treatment of the subject, we distinguished 
mainly between two types of unconscious mental activity, viz., (a) 
the psychological, and (b) the metaphysical, with a subdivision of 
the former into (i) the innate, (ii) the acquired, and (iii) the 
Freudian. Then came a sketch of the New Psychology followed 
by a statement of the purpose and procedure of the whole essay. 

Here we took up the subject proi)er. We reviewed the situ- 
ation from Protagoras to Aristotle — the Ancient Period of our plan 
— and concluded that a gradual but distinct advance is noticeable in 
the evaluation of the extra-conscious mental activity as a factor of 
vital importance in the genesis and the variegated growth of 
human life. 

And now we proceed to ascertain the attitude of the moderns 
towards the ‘unconscious’^. For ready reference, 1 may here 
repeat the rest of the plan which is as follows. 

I. B. Second Period : Modern and Contemporary. 

(a) (1) Leibnitz ( 16464716 A. D. ). 

(2) Herbart ( 17764841 A. D. ). 

(3) Schopenhauer ( 1788-1860 A. D. ). 

(4) Hartmann ( 18424906 A. D. ). 

(b) Samuel Butler and others including Henri Bergson 

and Frederick Myers. 

General Considerations. 

II. Unconscious of the New Psychology. 

(a) Its Theoretical Aspects. 

(b) Its Practical Aspects. 

III. Retrospect. 

I. B. SECOND PERIOD : MODERN AND CONTEMPORARY. 

About the philosophers included in this section, I have to add 
a preliminary remark. There are writers who have already taken 
notice of some of these thinkers as forerunners of Freud in 
respect of his theory of the unconscious. But my excuse for their 
mention here is that the very historical perspective which I have so 

1. Published in the January issue of this Journal. 

2. For the aim of the present enquiry see the first part 



JOURNAL OF THE> UNIVERSITY OF BOMBAY, VOL. IV, PART 6 103 


far adhered to necessitates an account of their contribution to the 
understanding of the relation which subsists between the unconsci- 
ous and conscious sides of our mental life. It is also necessai'y to 
guard against a possible confusion. The division into (a) and (b), it 
must be remembered, does not correspond to modern and con- 
temporary respectively. It rests, more or less, on the relative im- 
portance of the thinkers from the point of view of our aim. It is 
on the same ground that the unconscious of the New Psychology 
is accorded a seperate treatment. 

(a) (1) Leibnitz {1646-1116 

Leibnitz is the first philosopher to invest the term unconscious 
with a definite technical sense. It is a concept which chai*acterises 
both his metaphysics and psychology. Accordingly it may be 
distinguished in two ways : (i) the primary and the fompre- 

hensive which is the metaphysical ; and, (ii) the derivative and 
the restricted which is the psychological. 

(i) The Metaphysical Unconscious. 

The doctrine of monads, the principle of pre-established 
harmony, and the law of continuity ai*e the three fundamental 
principles which govern Leibnitian thought in all its aspects. 

Satisfactory solution of the riddle of the universe, Leibnitz 
hel<l, depends entirely on an apjiropriate unit, a unit which must bo 
real and indivisible in one. To be real, it cannot be quantitative, 
for then it would fail to satisfy the other condition ; to be in- 
divisible, it cannot be a particular in space and time, for the Reality 
of Leibnitz is not an aggregate but a genuine continuum, the 
Reality which somehow exi)resses itself through each of its parts 
and can be related to it only dynamically. Such a unit can only 
be conceived in terms of quality, intensity, or rather force. This 
unit which tries to express the whole and become it necessarily 
implies certain other essentials. It has Perception® and Appetition*, 
characteristics which may crudely be described as ‘ knowing ’ and 
* willing ^ Perception is the quality in virtue of which the 
‘ simple substance ’, or the ‘ metaphysical point represents an 
aspect of the universe, while ‘ appetition ^ keeps it continually 
striving to realise the possible. It is this unit which Leibnitz 
dubbs a * monad 

3, i. e., ‘ The pasing condition which involves and represents a multi- 
plicity in the unit {unite) or in the simple substance \ Leibnitz’s 
Mondology, § 1. Unless otherwise stated, my references to the works by 
Leibnitz will be to Latta’s edition, Oxford, 1898, 

4, i, e., ‘The activity of the internal principle which prbduces change or 
passage *from one perception to another*. § 16. 
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A monad is essentially individual, a unique representation, of 
the whole universe. ‘ Every monad is, in its own way, a mirror of 
the universe ’ It is an entirely self-s\ibsistent microcosm, * The 
monads have no widows through which anything can come in or 
go out’®. They are mutually exclusive. There is, however, ‘the 
pre-established harmony between all substances since they are 
representations of the same universe’^. Every monad again is in a 
state of perpetual flux. It ‘ is subject to change, and further that 
this change is continuous in each’®. Thus indivisibility and reality 
imply unity, activity and continuity as the three distinguishing 
characteristics of a monad. 

There are monads of all degrees of diversity. All the contents 
of the world are . classified into three big classes of monads on an 
ascending scale, from bare or unconscious monads to rational or 
self-conscious monads, according to their representative capacity 
which varies from petites perceptions (little or confused perceptions) 
to apperception. By the latter term, Leibnitz means consciousness 
or the reflective knowledge of perception, and further adds that it 
‘ is not given to all souls nor to the same soul at all times And 
though no two monads can be identical in their nature, there 
prevails an absolute psychic unity between the lowest and the 
highest Men, animals, plants, fossils, and the so-called dead 
matter — all are thus linked up in a chain headed by Monas 
monadwn, the highest of monads, which is God, This God, we are 
told, ‘governs minds (esprits) as a prince governs his subjects, and 
indeed as a father looks after his children ; while, on the other hand, 

5 . Ihid.^ § 63 . 

6. J6wZ., § 7. 

7. § 78. cf. ‘ He who sees all might read in each * (monad) ‘what is 
happening everywhere, and even what has happened or shall happen 
observing in the present that which is far off as well in time as in space’. 

§ 61 . 

8. § 10. This is one of the many ways in which the law of con- 
tinuity operates. 

9. Leibnitz, Principles of NcUure and Grace^ § 4. 

10. We have here both the negative and the positive sides of the law of 
continuity, viz., the law of the Identity of Indiscemibles and the 
principle of the serial gradation with an imperceptible qualitative 
difference between its constituents. 

11. Leibnitz sees nothing in the world which can be called 'unconscious’ 

in the sense of being ‘inanimate/ i.e., ‘incapable of being aware of 
something at some time’ — one of the meanings distinguished by 
C. B. Braad {The Mind and Its Place in Nature^ liondon, 1925, 
p. 354). ( 
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he deals with substances as an on^?ineer works with his machines’^". 
Ho is all activity, absolute perfection. Next to Him stand the 
rational monads, human beings ; then follow in their respective 
order, the other members of this hierai-chy of monads. ‘ All nature * 
thus ‘ is a plenum,' full of life.^'^ ‘ There is nothing fallow, nothing 
sterile, nothing dead in the universe, no chaos, no confusion, save 
in appearance, somewhat as it might appear in a pond at a distance, 
in which one would see a confused movement and, as it were, a 
swarming of fish in the pond, without separately distinguishing the 
lisli themselves ’ 

Leibnitz thus is a thorough going mentalist and his system an 
attempt to (‘stablish the omnipresence of mind in nature. There is 
nothing which can be called lifeless. Kven a stone has perccj)tion, 
only that it is unconscious. Unconscious percei)tion, in other words, 
is not the absence of consciousness but the limit of consciousness. 
Besides unconscious j)erce])tion, there' are two other degrees of 
perception, one highei* than the other, which characterise the 
conscious and the rational monads respectively. These are conscious 
perception and ai)perception. Leitnitz’s metaphysical theory 
explains, in this way, the noumenal variety of the world in terms 
of various degrees of clearness and distinctness of pei’ception. And, 
the concept of the ‘unconscious’ as entering into this metaphysical 
explanation of the universe exemplifies, in a way, the unconscious 
mental activity of the metaphysical type. The bearing of the 
‘ unconscious ’ on the ‘ conscious ’ and the ‘ self-conscious ’ perception, 
and the continuity whicli makes possible this jierceptual activity 
show us the scientist in Leibnitz. His was the first attempt to 
demonstrate the pressing need of i3enetmting into the individuality 
and indistinguishability of things for the onward march of science. 
Its ])sychological valu(' lies in its principle of all-pervading 
activity and the subversion of the tmditional concej^t of 
consciousness^ 

1 2 . Leibnitz, New System, § 5. Referring to this distinction ‘ between the 
souls of animals and the spirits of men', Ward rightly observes that 
Leibnitz in admitting this difference, which virtually amounts to a 
difference in kind, disregards ‘his cardinal principle of continuity ' 
{Itecdm of Ends, 2nd ed., Cambridge, 1912, p. 91). 

1 3. Leibnitz, Principles of Nature ami Grace, § 3. 

14. Ibid,, § 1. 

15. Monadology, § 69. 

16. Descartes* ‘consciousness,' for instance, is Leibnitz's apperception. It 
is this feature especially which makes Leibnitz the forerunner of 
Herbert, Schopenhauer, and Hartmann, 

U 
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(ii) The Psychological Unconscious, 

It is mainly the Netv Essays on the Human Under* 
standing Leibnitz’s rejoinder to Locke’s famous Essay Con* 
cerning Human Understanding^^, which embody his views on 
psychological and epistemological problems. The central question 
at issue between Ijocke and Leibnitz is ‘ whether the soul, in itself, 
is entirely empty, like a writing-tablet on which nothing has yet 

been written {tabula rasa), .and whether everything that is 

inscribed upon it comes solely from the senses and experience ; or 
whether the soul originally contains the principles of several notions 
and doctrines, which are merely roused on certain occassions by 
external objects Leibnitz’s reply to the first part of the (luestion 
is in the negative, to the second in the positive. Leibnitz strikes a 
via media between two almost opposite points of view, of Descartes 
and Locke respectively, by postulating a view of mind endowed, at 
its birth, quite independent of the senses, with certaiii dormant or 
innate ideas which the senses ‘ awake ’ but do not ‘ create ’. The 
senses and what we call the phenomenal contents of the world thus 
l)lay their part in the process of acquiring knowledge. Senses 
provide occasions for ideas, rendering the latter a very substantial 
help to become explicit, but creative power they have none. Sense 
knowledge is confined to particulars, it is real but very partial^^\ 

In the process of knowledge a momentary sense exi)ei*ieiice is 
not followed upon immediately by an explicit awareness of the 
innate ideas. Sense percej)tion and apperception of innate ideas 
are two ends, start and finis respectively, of a serial process of 
awakening on an ascending scale with reason at the helm — reason 
which is the distinguishing characteristic of man. Leibnitz thus 

17. The New Essays were written about the year 1700, but were published 
in 1765, 49 years after the death of the author. I shall rely mainly on 
the Introduction to this work which gives a good summary account, by 
Leibnitz himself, of the whole argument. 

18. Lockers position, so far as it concerns us here, may crudely be stated as 
follows. As an empiricist, Locke holds that the mind, at birth, is an 
‘ empty cabinet * without any property of its own. Experience is the 
home of our ideas which are distinguished as simple and complex. 
The former are to be ascribed to sense, i. e., perception, the latter to a 
further stage, viz., reflection. It is interesting to note, from the psycho- 
analytic point of view, that, for Locke, environment, as the store-house 
of the occasions of our experience, comprises even the pre-natal period. 
(For these points see Locke’s Essay, Fraser’s ed., Oxford, 1894, pp. 48ff., 
184ff.) 

19. Leibnitz, New Essays^ p. 360, 

20. Ibid., p. 362, * 
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maintains that ‘ wc are, so to speak, innate to ourselves ’ and th(^ 
fact that we cannot consciously perceive what is innate in us is to 
be attributed to our ‘ distractions and wants^^^^. To illustrate the 
distinction between the* tabula rasa view of mind and his own, 
Leibnitz likens mind to ‘ a block of veined marble ’ particularly 
susceptible to the figui^e of Hercules rather than any other. In 
such a stone, he says, Hercules may somehow be said to be innate, 
though lal)our would be needed ‘ to uncover the veins ' and get the 
figure out. ‘ It is thus he proceeds, ‘ that ideas and truths are 
innate in us, as natural inclinations, dispositions, habits or powers 
ivirlualites)^ and not as activities (actions), although these powers 
are always accompained by some activities (actions), often im- 
i:)erceptible which correspond to them*.^^ 

The main result of Locke-1 jeibnitz controversy has come to l)e 
this. For Locke the creative agency lies exclusively in Sf^nsory 
exi)orience, mind being a derivative something ; for Leibnitz 
activity is the essence of mind or soul, the occasions of exj)erience 
being merely of secondary imi)ortance. Leibnitz maintains that 
mind always thinks, though it may not be conscious of the process 
all the time. We may often be without appercei:)tion and reflection, 
but wo are never without perceptions, perceptions which are vague 
and confused. To explain the process from the petites perceptions 
(which are the confused or unconscious perceptions) to apper- 
ception or self-consciousness, Leibnitz specially chooses ‘ the 
illustration of the moaning sound of the sea, which we notice when 
we are on the shore ‘ In order to hear this sound as we do, we 
must hear the parts of which the whole sound is made up, that is 
to say the sounds which come from each wave, although each of 
these little sounds makes itself known in the confused combination 
of all the sounds taken together, that is to say, in the moaning of 
the sea, and no one of the sounds would be observed if the wave 
which makes it were alone. For we must be affected a little by the 
motion of this wave, and we must have some perception of each of 
these sounds, however little they may be ; otherwise we should 
have perception of a hundred thousand waves, for a hundred 

21, IhiA,^ p. 365-66. Italics mine. 

22. Ihid.^ p. 367. The distinction which Leibnitz makes between innate 
ideas and the occasions of experience may well be compared with the 
interpretations of Plato’s doctrine of reminiscence and of Aristotle’s 
bipartite division of reason respectively which we have followed (see 
the first part of this paper). Leibnitz himself derives, in this connec- 
tion, an authentic support from the rational part of Plato’s doctrine of 
reminisc^ce (p. 368). 
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thousand nothings cannot make something ’ Leibnitz applies 
this logic to the Avorking of mind in general. Even during the 
so-called profoundest sleep, avo are perceiving, may be very feebly, 
for ‘ Ave should never be Avakoned by the greatest noise in H^e 
world if Ave had not some perception of its beginning which is 
smair"^ 

It is not very easy to ascertain the exact nature of th(‘ relation 
of the petites perceptions to the innate ideas. Cb'udely, it may 1)0 
stated as follows. Human soul is a monad and as such it is the 
ultimate source of all its ideas. Ideas thus are all innate. But to 
knoAV the existence of these innate ideas, mind has to i)ass through 
a ]U'ocess Avhicli may be described as the j)rocess of knowledge. It 
is a process of jirogressive becoming, from confusion to distinctness, 
a sorb of organic growth. It is only in this Avay that ideas can 
become clear and distinct. Confused perception then is an internal 
state, a vague representation of things outside mind Avith Avhich 
the mind comes into contact during the course* of experience. 
Confused perception, in other Avords, grows into a clear and distinct 
idea Avith the help of experience. 

Leibnitz brings out clearly the role of petites perceptions in the 
mental life of an individual in the folloAving passage. 'Petites 
perceptions have... through their consequences an influence greater 
than people think. It is they that form this something I know not 
what, these tastes, these images of sense-qualities, clcai* in combina- 
tion but confused in parts, these impressions Avhich surrounding 
bodies make upon us, who contain infinity, this connexion which 
each being has Avith all the rest of the universe. It may even be 
said that in consequence of those perceptions the present is 

big with the future and laden with the past, that there is a 

cons])imtion of all things and that in the least of substances 

eyes as penetrating as those of God might read the Avhole succession 
of the things of the universe’^®. It is these unconscious perceptions, 

23. New Essays^ p. 372. William James refers to this part of Leibnitz^s 
argument as ‘ an excellent example of the so-called “ fallacy of divi- 
sion”*. See his The Principles of Psychology^ Vol. I, New York, 1890, 
p. 164. For a similar view, see also Broad, Mind and Its Place in 
Nature, London, 1925, pp. 406-408. 

24. New Essays, p. 372. The line of argument which Leibnitz adopts here 
illustrates how the metaphysician or the Psychologist in Leibnitz is 
victimised by the mathematician in him — a fact which affects a good 
deal Leibnitian thought in general. 

26. New Essays, pp. 372-73. James- Ward asks the psychologist to ponder 
over these observations. He himself refers to them in explaining the 
subject-object relativity and the idea of the presentational continuum 
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Leibnitz argues, that constitute ‘ the identity of the individual ’ and 
explain the ‘ wonderful pre-established harmony of body and soul 
and, indeed, of all Monads or simple substances’*'^®. The source of 
all actions which are not preceded by any conscious deliberation on 
the ijart of the agent is to be found, we are told, in peiites 
2)erceptions, And what Leibnitz adds is more imi)ortant : ‘ They 

cause that uneasiness ivhich I show to consist in something which 
differs from pain only as the small from the great, and which 
nevertheless often constitutes our desire and even our pleasure, 
giving to it a kind of stimulating relish Will, which sti'ives 
after the Good, also has its source in the region of these 
picrceptions, the iinconscious and the unnoticed elements tliat 
collectively form the breeding place of desires in gcneial. ‘ In a 
word’, Leibnitz writes, unconscious {insensible) perceptions are 
of as great use in pneumatics as imperceptible {insensible) 
corpuscles are in physics ; and it is unreasonal)le to reject the one 
as the other on the ground that they are beyond the reach of 
our senses’^^*. 

We may now try to ])ut the views of Leibnitz aljout mind and 
its working in general terms. Tjcibnitz with all his talk about unity 
and continuity, distinguishes sharply ])etween souls and spirits, i.e., 
animals and human beings. It is a distinction of kind rather than 
of degree. This l)ecomes clear, for instance, from the difference he 
makes between the nature of the relation of God to men and 
animals respectively. lie speaks of Him as a prince or a father in 
relation to men and *as an engineer in relation to animals. More- 
over, reason, we must remember, is the monopoly of minds 
only. Spirits (i. e., minds) alone have the i)ower of self- 
conciousness and enjoy the status of dominant monads on which 
depend those colonies of monads, our bodies. 

The implications of Leibnitz’s theory of the unconscious, from 
the psychological point of view, are manifold. Mind is innate to 
itself : on this view of mind, we may look upon the hypothesis of 
the existence of innate ideas in an implicit state and in absolute 
independence of the sensory experience as the innate Unconscious. 

which extends indefinitely beyond what can be clearly perceived, ‘The 
problem for psychology’, according to Ward, ‘ is to ascertain the 
successive stages in the advance from one form of experience or know- 
ledge to the other’. {Psychological Principles, Cambridge, 1918, pp. 30-33.) 
See also Hotfding, Outlines of Psychology^ tr., London, 1912, p. 78. 

26. New Essays, pp. 373-74. 

27. I6id., p. 375. 

28. IWa., p„276. 
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What th(' seiiBes do is to lielp reason to \vork the transition froin the 
iinidicit to the exi)lieit"‘\ This variety ot* the Innate Unconseious 
cannot possibly he clescTil)od as the Hereditary Unconscioris. In no 
^vay it is jiossible to oiler, on scientific lines, a demonstrative proof 
of Avliat Ave have here called the Innate Unconscious in connection 
Avitli l^eibnitz’s view of mind. Th(‘ most that a symi)athetic 
reader of Leibnitz can do is to point out to f^eniuses like Srinivas 
Itamanujan, F. F. Ramsay, and l.eibniiz himself®^. 

Ii*respective of the ]mssi])ility or otherAvise of the (‘xistemee of 
the Innate Ideas. Ave may consider Avhat jnuy lx* called the Ac(piirod 
Unconscious in the philosophy of Leibnitz. lIoAvever insi^^niticant 
may be the knoAvledge of the subcfmscious processes in the eyes of 
the psycho-analysts, it is to the great cre(iit of Leil)nitz that he did 
a ])ioneeriug Avork in presenting to the philosojfiiic Avorld a tolerably 
consisfent theory of tlieir Avorking and impojiance in the mental 
life of an individual, (.bnsciousness, he shoAved, is just a Ileeting 
phase of mind, but it is the subconscious which constitutes tln^ 
identity t)f the individual, subsisting through thousaiui and one 
imperceptible intluences to Avhich our minds are suscepti])le ewery 
moment. The sustenance of the )>rocess of cognition depends upon 
tAVo factors, auz., the unconscious assimilation and the recognition 
of Avhat is already accpiired. Pei*hai)S it is this as])ect of Leilmitz^S 
thought Avhich Flugel has in vicAV Aclien he observes: '' P elites 
perce2)tions constituted the first clear statement of anything 
apj)roac]iing the modern doctrines of the Unconscious’*'^ h 


29. It should be observed that, like Plato and Aristotle, for Leibnitz too 
reason, in one form or another, constitutes the essence of man. Further- 
more, all the three hold that the perceptual process leads to the concep- 
tual — for Plato it may lead to the knowledge of ideas, for Aristotle it 
may culminate into a life of contemplation, for Leibnitz it may bring 
about the explicit awareness of The Innate Ideas 

30. I have already referred to Montmasson^s admirable study, Invention and 

tlte Unoomcious (London, 1931) on certain points (lirst part). At this 
stage of study of Leibni(z^s psychology, two observations of MonLmasson 
are worth mentioning. First, ‘ Consciousness is the immediate, spon- 
taneous, or reflective knowledge of the internal states and phenomena of 
the mind by the mind itself and by the mind alone* p. 3). 

Second, ‘All of us, in various degrees, obey the same psychological laws, 
and invent to a certain extent. But in the case of the majority, the 
creative work remains obscure and nameless, because it does not attain 
a sufiiciently high degree. The true invention is a maximum point, the 

inventor a hero of truth In the pursuit of progress, good minds 

may reach the peaks* {Ibuh^ p. 25-26). 

31. A Hundred Years of PsycMogy, Duckworth, 1933, p. 18.o 
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Lcil)nitian ITnconseions, however, in at j>Teat variance Ironi the 
CAirront Freudian concejit of the Unconscious. The ‘unconscious 
of Leibnitz is active, shapes a f^ood deal our conscious life and thus 
directs the ordinary course of experience, Avhile tliat of Freud is 
'active and unconsci<fiif^\ its revival hein^- iiossilile only with the 
helj) of a Fj’oud. If we describe the former as the ‘normal 
unconscioTis’, the latter may be calleil the ‘abnoi*mal unconscious’. 
The ‘ unconscious’ of Ijoilmitz, in other words, is, in a sense, the 
‘ preconscious ’ ot Freud. 

It would then be contended that in i-espect of their theories 
about th(' unconscious, Leibnitz and Fi‘eud are poles ajiart, But in 
dealing- with the problem of th(‘ unconscious at least, we run a risk 
if we take thin.us at their face value. We must iirobe deep to 
to the cor(‘ of thinj^s. Leibnitz, we must remember, speaks of the 
‘ unconscious’ wlnm he is rejdyin^ to Locke iVom within the four 
walls of his study. Freud, with Breuer jireceilinK him, strikes 
upon the ‘ unconscious ’ when he is treating abnormals in a mental 
hospital, ^frue, tlieii’ findings, equally as their references, widely 
ditfer. This difference is an established fact, but the question is 
whether it is totally irreconcilable. 

d’he gulf which appears to sepamte the two view’s is far from 
being impassable. 'J’nvo observations of Leibnitz, selected almost at 
random, would make this point clear. First, the one (already cited 
above : the italicised remark, p. 109) where Leibnitz show^s the causal 
relation of the to the condition of ‘uneasiness’. 
The other is about the w’onders of dreams : ‘ We invent without 

trouble (but also without willing it) things which in our walking 
hours, wre should have to think long in order to hit upon To 
mo, these observations appear to bo so very rich wdth far-reaching 
implications that 1 can conceive of no i)ossible reason why Bsycho- 
Analysis should not have begun its life two hundj*ed years earlier 
only if Ijoibnilz had the ])rivilege of enjoying the stimulating 
company of the neurotics. As it is, however, Ijeibnitz and Ficud 
stand (juite closer in two very important respects. Both believe in 
the principle of activity as apidied to mind, and tind in w’hat they 
individually call the ‘unconscious’ the explanation of ^ the 
inexplicable. 

(2) Herhart {1176-1841 A. D.). 

Hcrbart shows Freud on the horizon. If Ai’istotle laid the 
foundations of scientific psychology, Ilerbart fathered what may be 
called Independent Psychology. Aristotle asserted the existence 
of Psychology, Herbart claimed for it an independent status. It is 
32, Leibnite, Principles of Nature and Grace, p. 424. Italics mine. 
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Herbart wlio inan^nrated the sys^toniatic inoyement to ^)laco 
Psydioloft’y on a par with other science}?. Naturally so pioneering 
a ^vork cannot fail to make a distinct advance in respect of the 
‘ nnconscioiis’, -which, all along the development of Psychology, 
has l)(*on foi’cing the recognition of its importance on the imagin- 
ation of scholars. As Boring observes: ‘Leilmitz foreshadowed 
the enti]*e doctrine of tlie nnconscions, bnt Ilerbart actually 
began it’ 

All noAv movements show traces of their past. It shotild not 
surprise ns in the least if Ilerbart, quite knowingly, plays a 
meta])bysician in propounding his ])sychological doctrines. Ho 
X^ostulates fis the subject of mental life a soul which is simple but 
active. We are furtlua* told that this soul is a ‘ real — a psychic 
‘real’ — among other ‘reals’. It is unknown and unknowable. It 
is the source of the first activity as also the agent which rcmdei'S the 
unity of the individual possible. 8elf-preservation is its essence. 
That is, so far as it can be broadly stated, the metajdiysics of 
H erl lartian })sy cholog y . 

Ilerbart starts with experience as his basis and tries to make 
psychology a vSeience by developing his theory on mathematical 
lines. An inner state or states of mind would lie, according to 
Ilerbart, th(‘ function of the variety of external conditions. 
Objective disturbance followed by a subjective reaction goes to 
make what we call exj)erience^^‘. The explanation, which Herbart 
olfers, of the interaction between the psychic ‘real’, viz., the soul, 
and other ‘j*eals’, viz., constituents of the outer world, needs to bo 
elaborated, for it contains ideas which form the nucleus of his 
views about the ‘unconscious’. 

Herbartian psychology is a science which attempts to formulate 
and expound a systematic theory of tlie ‘self-preservations’ of the 
soul. Ideas (in the Ijockion sense) are the ex])ressions of this 
tendency of the soul to xn-eserve itself when it is disturbed by other 
‘reals’. Consid(a*ed axiart from theii- conditions and interrelations, 
these iu*esentations or bits of experience are, it must be remember- 
ed, ‘reals’ by themselves, mutually indei)endent, and have a 

33. A Ilidory of Experimental P^chology^ London, 1929, p. 24C. 

34. According to Herbait’s metaphysics, our knowledge of things cannot 
transcend ‘ appearance ’, appearance which necessarily implies being, a 
‘ real ^ 

35. Here Herbart reminds ns of Locke, the leader of English empiricism. 
But in view of the acute differences which distinguish the two psycholo- 
gies, this common feature loses all its significance. The differences will 
come out as we proceed. 
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dynamic foi'co which is iiiartifosted in their tendency towards S(‘li'- 
])reservation. Tliey are thus unalterable l)y anytlnng external. It 
is to these self-preservinjv ‘reals’ that ITerbart attributes the static 
variety of the world. All change is appeamnce. Thin^^s appeal- to 
ns dilfei'ent at different times because we sec^ them in different 
relations. Tlie idea of dependence aj^ain is dne to onr inability to 
apjirehend the reality liehind the ai>pearance of things. 

Consciousness provides a dancing floor for these active entities, 
bnt they liave to dance to certain tunes. Definite ([iiantitative 
jirinciples r(\gnlate, the interplay of ideas per se. At the outset two 
ways are quite olivions, co-operation and non-co-ojieration. Likes 
co-o[)eratc, nnlikt^s do not. Non-co- 0 ])eration means neither 
sin-render nor comjiromise, it is conflict. Strength of the o])ponents 
nsnally decides a conflict, and Plerbart’s dynamic forces are no 
exce])tion to this general rule. Here we are already in the midst 
of llerharCs th(‘ory of the * nncoriscions \ What IIcM'bart must 
explain is the ])h(*nomenon of (‘xclnsion of i<leas rather than of 
combination, the stale of contlict i*ather than of harmonious 
blending. 

Derhaiis Hei-bart has in mind the nature of human relations 
wh('n he siieaks of tln^ relation b(*tw(‘en consciousness and iu*esenta- 
tions. He gives ns something analogous to symjiathy, apathy, and 
antiiiathy, though the analogy is ratJier crude. Tlie movement of 
an idea oi a ]u-esentation incessiuitly struggling to preserve itself is 
contined within two extremes, between a state of absolute freedom 
and a state of entire inhibition. I)ui-ing the coiu’se of this 
movement three relations are jiossible between jiresentations them- 
selves, viz., fusion, complication and inhibition. When an in-going 
presentation is in harmony with that presentation which is on the 
summit of consciousness, i.e., when they come under the same 
department of sense /w.snm takes iilace (red and blue, for instance, 
fusing into violet) ; when they have nothing in common either to 
make friends or to fight compl'i cation is the result (a colour and a 
sound, for instance) ; and fight ensues when there are jiresentations 
such that they definitely op})ose each other, one striving to sui)press 
the other : this is the state of inhibition ; inhibition may be said to 
be complete when the presentations at war are equally strong and 
balance each other, but if one side is more forcible than the other, 
the sur])lus force automatiailly secures a place in consciousness. 
Consciousness thus is constituted by an equilibrium of conflicting 
forces. Inhibited ideas which have not crossed the threshold oi. 
consciousness but have been able to keep hovoT-ing somewhei'e 
above it |ire still actual anil may succeed in getting back into 
15 
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consciousness as soon as they have jrathored sufficient force by 
uniting with others of their kind to meet the opposing ideas, or 
else when these latter have l)ecome weak enough to be conquerable. 
Those ideas, on the other hand, which have been pressed beloy/ 
the threshold exist only as tendencies or impulses. But no 
idea, as we see, is lost or completely destroyed. And what needs 
to be s])ecially observed is that Herliart, by admitting the possibility 
of some ideas transforming into impulses or tendencies, subscribes 
also to the possibility of a doulde stimulus, external and internal.'^® 
Now the question arises : Consciousness in itself being transi- 
tory, what is it that controls all this shuffling of ideas subsequent 
to th(^ stage of the first activity, soul lieing just the starter ? It is 
a grou]) of ideas — ‘ apperceptive mass as Herbart calls it — which 
has increasingly gathered enough strength during the psychic life 
of an 'individual to dominate, guide and control his psychic 
activity. This is the ‘ ego or ‘ I ’ which forms the index to the 
psychic life of an individual. 

1'’he foregoing account of the Hei*bartian psychology leaves no 
room to doubt that it differs fundamentally from the system which 
Freud has been developing. This difference, however, should not 
surprise us in the least, for we must not forget that their very 
fields of activity as also their purposes are anything but common, 
d^he immediate goal of Herbart’s psychology was to build a sound 
system of education. His was, more or less, an epistemological 

JG. This discussion suggests a reference to Leibnitz’s law of continuity, the 
principle of activity, and the doctrine of petites perceptions. 

37. A term reminiscent of Leibnitz again. * Apperceptive maas ’ is a 
relatively stable group of already assimilated presentations which 
dominates the i^sychic activity of the individual. 

38. Flugel, w^ho takes good notice of Herbart-Freud relation, remarks : 
Herbat’s ego... bears considerable resemblance to McDoiigall’s “ self- 

regarding sentiment ”, which, for the latter author, is the ultimate 

determinant both of will and character The essential 

difference, here as with Freud, is that the modern writer is thinking 
primarily in terms of “instinct”, i.e., of conation. McDougall’s 
distinction between “ emotions ” as the affective aspects of instincts, 
and sentiments”, as complex and more or less permanent organisations 
of instincts, seems indeed to have a forerunner in Herbart’s distinction 
between emotions”’ as “ transitory variations from the state of 
equanimity and passions ” as “ rooted desires ” of a more permanent 
character’ (A Hundred Years of Psychology, pp. 20-21). McDougall 
himself observes : Herbart dealt only with ahilities and ignored the 
propensities from which the former derive the energies that activate 
them,’ {The Energies of Men, London, 1932, p. 196). 
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purposes the nurture of the intellect^®. Freiid, on the other hand, 
has’l^een developing; his theory out of his invahialde experi('n(*(‘S 
acepiired during his lorsi; service of the sufferin^j: humanity. This 
difference between Ilerhart and Freud is the same as the diiference 
betAveen cognition and conation, intellect and emotion. I>ut 
difference is not the only relation which connects Herbart and Freud, 
for there is also a positive link which joins the tAvo. Her])art’s 
system is chameterised by certain features Avhich shoAv to l)e full of 
meaning for a student of Psycho-Analysis, features Avhich shoAv 
that Herbart and Freud are brotliers, only that the one thinks while 
the other feels. The ‘threshold of consciousness’, for instance, 
cannot fail to remind us of the Freudian distinction belAveen the 
pre-conscious and the unconscious, inhibition directly suggests 
reprossion^^\ the impulses formed out of the totally inhibited ideas 
recall the crude impulses of Freud. 

(tJ) Schopenhauer {1788-1860 A,D,). 

Leibnitz gave birth to the metaphysico-psychological uncon- 
scious, Herl)art de\"eloped the ei)istemologieo-])sychological un- 
conscious, Scopenhauer pioneered the inetaphysico-psycho-analytic^^ 
unconscious. The transition from head to heart, fi'om cognition to 
conation, from intellect to Avill, is Avhat constitutes the unique 
chameter of the jdiilosophy of Schopenhauer. All the philosophers 
before him, Schopenhauer contends, placed ‘the true being or the 
kernel of man in the knowing consciousness and accordingly have 
conceived and explained the I, or in the case of many of them, its 
transcendental hypothesis called soul, as primarily and essentially 
knowing, nay, thinking, and only in consequence of this, 
secondarily and derivatively as willing They Avandered in 

39. ‘ To secure the reaction of the mind upon what is offered to sense 
perception^ constitutes for Herbart ‘ the chief object of Instruction.* 
Herharts A B C or Senae-perreptiony tr., London, 1914, Eckoff in 
the preface, p. vii. 

40. Ilollingworth (in his Abnormal Psychology, London, 1931) takes notice 
of Herbart as the forerunner of Freud in certain respects. For parallel 
citations on the present point, see p. 141 of the book. 

41. The term, as I use it here, is to be distinguished from the ‘ psycho- 
logical * by the special stress it lays upon the crude impulses or tlui 
primitive instincts, cp. (I) * The whole trend of SchopenhaueFs interest 
is toward the most fundamental impulses of the animal nature* (Brett, A 
History of Philosophy, III, London, 1921, p. 83). And, (2) ‘ Schopenhauer 
opened the eyes of phychologists to the subtle depth and omnipresent 
force of instinct* (Durant, The Story of Philosophy, N. Y,, 1927, p. 379). 

42. The World as Will and Idea, II, London, 1909, p. 409. My references 
are to the trans. by Haldane and Kemp. 
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■wilderness. Hchopenhatier set himself the task of correcting * this 
ancient and universal radical error 

It is in The World as Will and Idea that Schopenhauer 
marshals his attack against the erring ancients. The work has inorQ 
the character of a romance than of a philosoi)hic system. Windle- 
hand’s observation that ‘Irrationalism came to its full develoiunent 
in Schopenhauer ’ is a suflicient warning ugtiinst any attempt to 
look for science in The World as Will and Idea, But science 
alone does not exhaust sense. 

It is humanly impossible, Kant declared, to know the essence 
of things. Things-in-themselves are beyond the scope of 
‘ knowledge’, for in the very attempt to know, the subjective factor 
enters and distorts the object of knowledge. Thin view of Kant, 
Schopenhauer also' shares. But he does not stop there. The 
unknoWability of things-in-themselves, Schojienhauer attributes to 
the helidessness and limitations of lieason. Leave the comi)any of 
Reason and he promises you a glance of the true nature of things. 
If there Ije no royal road to secure entry into the inner apartment, 
Schopenhauer is liopeful of finding out a way through the backdoor. 
But he forgets that Reason is too loyal to bring about its own 
annihilation in this way. For what else is it if not Reason — may 
be bad reason — which helps Schopenhauer to dream his dream ? 

Schopenhauer would be at one with those wlio hold that' the 
kingdom of God is within us. The key to the knowledge of the 
reality of things in Nature lies within ourselves. What 1 am 
directly and immediately conscious of is not my body, — for my 
body is as good an object as any other, — but it is my knowledge of 
myself as willing which constitutes the kernel of my being. ‘ Our 
willing’, Schopenhauer observes, ‘is the one oi)portunity which we 
have of understanding from within any event which exhibits itself 
without, consecjxiently the one thing which is known to us 
immediately, and not, like all the rest, merely given in the idea. 
Here, then, lies the datum which alone is al)le to become the key 

to everything else, ....the single narrow door to the truth 

‘ Will’ constitutes the essence of everything in the world, from a 
pebble which obeys the law of gravitation to a human being who 
strives to rule supreme over nature’s forces. ‘ The inner nature of 
everything’, says Schopenhauer, ‘is wilUvmd I call will the thing in 
itself’^*. Life is everywhere the same. It is primarily and 
essentially a struggle. Everything in the world is ceaselessly striving 
to express i ts ow n innerm ost nature. All will is the ‘ will to live’, 

43. II, p* 405-6. 

44. II, p. 407. 
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a blind or an unconscious impulse to exist The difference 
between the organic and the inorganic is only a difference of degree. 
‘All the parts of nature correspond to each other, for it is one will 
that appears in them all, but the course of time is quite foreign to 
its original and only objectification, the ideas’ The world is 
will per se. 

This is in brief the Schopenhauerian conception of the universe. 
Instead of the Leibnitian theory which sees in the world nothing 
which is not mental and thus seeks to establish the omnipresence of 
mind in Nature, we have here the revohitionary plan of Schopen- 
hauer to assert the omnipresence of an omnipotent will in the world. 
This philosophy of the unconscious ‘will’, then, ])res€mts another 
example of the metaphysical ‘ unconscious ’, which is clerly distin- 
guishable in kind from the one which we have* in the philosophy 
of Leibnitz. Schopenhauer hardly leaves room to extend any 
fui'ther the connotation of the term ‘ will ’. 

Let us turn now to the human, which is also the more valuable, 
side of Schopenhauer’s argument. Here, two points need especially 
to be kept in mind. In the first place, his concei.)tion of ‘ will ’ is 
too crude from the point of view of scientific psychology. It 
connotes, as we have seen, the unconscious instinct and the forces 
of inanimate nature, besides those mental lU’ocesses which have the 
background of conscious deliberation. Secondly, it must be 
remembered that Schopenhauer is a thorough going pessimist and as 
such a tyx^ical opponent of Leibnitz. Leibnitz contended that this 
world is ‘the most perfect actual world that is possible while 

Schopenhauer maintains that ‘ the world is as bad as it possibly 

can be if it is to continue to be at all 

On this ultm-pessimistic view of the world, pain alone is 
positive. Pleasure or happiness is a mere delusion. Desire breeds 
desire ; oxir desires and wishes arc villainish by their very nature. 
Human life ixresents a sorry spectacle of a constant struggle to 
overcome pain and avoid misery. But this can never be achieved, 
for pain is nature, ifieasure is only an accident and a momentary 
solace. Still we struggle, may be only to exist, and all our actions 
are just the visible manifestations of the invisible ‘ will to live ’. 

45. ‘ Unconsciousness is the original and natural condition of all things^ 

(Ibid , I, p. 153). 

46. Ihid.^ I, p. 209. cp. ‘The expression, “The World as Will and Idea” 

recalls the Leibnitian view of substance as essentially appetibion + per- 
ception’ (Latta, Introduction to the works by Leibnitz, p. 183). 

47. Principles of Nature and Grace, § 10. 

48. The florid as mil and Idea. Ill, p. 396. 
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This ‘will, as the thing iTi itself, constitutes the innci*, 
true, and indestmctible nature of man ; in itself, howeTer, it is 
nnconscions It is the fmintain-head of all our conscious desir(‘S 
and deliberate actions. Taking the analogy of ‘ a sheet of water of 
some tlepth', Schopenhauer observes, ‘ The distinctly conscious 
thoughts are the surface ; while, on the other hand, the indistinct 
thoughts, the feelings, the after sensation of perceptions and of 
experience genemlly, mingled with the special disposition of our 

will, which is the kernel of our being, is the mass of the water 

The whole process of our thought and purjioso seldom lies on 

the surface, that is, consists in a combination of distinctly thought 
judgments, although we strive against this in ordej* that we may be 
able to ex])lain our thoughts to ourselves and others. But ordinari- 
ly it is in the obscure dexdhs of the mind tliat the rumination of 
the materials received from without takes i)lace, through which 

they are worked up into thoughts Hence it is that we 

can often give no account of the origin of our deei)est thoughts. 
They are the births of our mysterious inner life. Judgments, 
thoughts, pxirposes, rise from out thatdeei) unexpectedly and to our 

own surprise Consciousness is the mere surface of our 

mind, of which, as of the earth, we do not know the inside, but 
only the crust It is thus that Schopenhauer tries to establish 
the supremacy of Will over Intellect, to show how everything 
conscious has its source in the ‘ unconscious 

Will always strives and during its struggle expresses itself in 
various ways. But what is it that sets it going ? In his answer to 
this question, Schopenhauer, remarkably enough, anticipates the 
present trend of the psychology of motivation as also the modern 
view about Instinct. ‘The will of animal creatures’, he writes, ‘is 
set in motion in two diffci*ent ways, either by motivation or by 
instinct ; thus from without or from within ; by an external 
occasion, or by an internal tendency ; the former is explicable^ 
because it lies before us without, the latter is inexplicable because 
it is merely internal. But more closely considered the contrast 
between the two is not so sharp, indeed ultimately it runs back into 
a difference of degree. The motive also only acts under the 
assumption of an inner tendency, i.e., a definite quality of will 
which is called its character. The motive in each case gives to it a 
definite direction — individualises it for the concrete case. Being 
determined by mere motivation presupposes a certain width of the 
sphere of knowledge, and consequently a more fully developed 


49. Ibid., II. p. 411. 
60. Ibid., IT, p. 327-28 
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intellect : therefore it is peculiar to the higher animals, cpiiie i 3 ro- 
eininently, however, to man ; while l)eing determined l)y instinct 
only demands as much intellect as is necessary to apja-eheiul th(^ 
.one quite specially determined motive which alone and exclusive 
becomes the manifestation of the instinct Humming up the 
discussion on this topic, he observes: ‘Instinct and action through 
mere motivation, stand in certain antagonism, in consequence of 
which the former lias its maximum in insects, and the latter in 
man, and the actuation -of other animals lies between the two in 
manifold gradations according as in each the cerebml or the 
ganglian system is })repoTKlerantly developcnl All these obser- 
vations clearly show that Schopenhauer did not fail to recognise 
the modificatory intluenco of Intelligence over Instinct^'^. 

Schopenhauer’s position as we have reviewed it so far comes to 
be this: There is first the ‘irratioiuil “ will-in-genci*ar’ or 
universal will’. The ‘will’ is the essence of everything in the 
world. The ‘will to live’ as manifested in human life is only a 
special form of this general will. The ‘will’ further is by its very 
nature unconscious, a fact which is attested to by our own experi- 
ence. Consciousness is just the oxitward expression of an ever- 
striving and unconscious will, the only and necessary source of our 
thoughts, emotions and actions*^*^. Further, we are told that instinct 
and motivation, the two apparently distinguishable agents, control 
the dynamics of mind. These features of Schopenhauer’s philoso- 
phy of ‘will’ are, from the point of view of the ‘unconscious’, 
valuable in themselves, irres])ective of their pessimistic basis. 

Freud himself admits that he owes the conception of Repression 
to a passage in llie World as Will and Idea on madness which was 

51, Jbid.^ Ill, pp. 96-97. 

52, Ihvl., Ill, pp. 98-99. 

53, cp. J ung : ‘ Although individuals are widely separated by the differences 
in the content of their consciousness, they are closely alike in their 
unconscious psychology. It is significant impression for one working in 
practical psycho-analysis when he realises how uniform are the typical 
unconscious complexes. Difference first arises from individualisation. 
This fact gives to an essential portion of the Schopenhauer and 
Hartmann philosophies a deep psychologic justification ’ {Psychology of 
the Unconscious^ London, 1921, pp. 109-10). 

54, On Schopenhauer*s view of the “ thing-in-itself ” as * the vitality resident 
in the organism Brett observes, ‘ in everything but its language and its 
excesses this view is a restatement of Aristotle’s doctrine of the funda- 
mental conation, persisting through all the scale of organic life, 
variously combined with and modified by corresponding degrees of 
conscious realisation’ {A History of Philosophy^ Ill,p. 82). 
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brought to his notice by Otto Rank'^^*. Direct reference to 
Schopenhauer's dissertation on madness would elucidate the point. 
In the conflict of Intellect and Will residting in the victory of the 
latter, Schopenhauer finds the causal explanation of how madness, 
breaks in upon mind. And further adds; ‘ If the 7'esistanceof the will 
against the apprehension of some knowledge reaches such a degi*eo 
that that operation is not performed in its entirety, then certain 
elements or circumstances become for the intellect completely 
suppressed, because the will cannot endure the sight of them ; 
and then for the sake of the necessary connections, the gaps that 
thus arise are filled up at pleasure; thus madness appears’'*®. 
Besides being the source of the idea of Repression, we have here 
the origin of the Freudian constructions of the Id, the Censor, and 
the Super-ego, if only we modify the passage to suit the so-called 
normals. 

The role of ‘the will to reproduce’ in the philosophy of 
Schopenhauer is as wide as it is in the Freudian theory. Sex, we 
are told, is the most formidable of instincts, the ultimate goal of 
every organism. This ‘will to reproduce’ influences almost all our 
actions. ‘ It is the cause of war and the end of peace ; the l)asis of what 
is serious, and the aim of the jest ; the inexhaustible source of wit, 
the key of all allusions, and the meaning of all mysterious hints’®*^. 
Will Durant rightly detects in this observation a source of Freud’s 
theory of the “wit and the unconscious”®®. 

Ijastly, I may refer to what Freud calls the death instinct. 
The end of life, Schopenhauer philosophises, is destruction, death. 
Now Freud separates instincts into two main groups ; ‘ The erotic 
instincts, which are always trying to collect living substance into 
ever larger unities, and the death instincts which act against that 
tendency, and try to bring living matter into an inorganic condition. 
The co-operation and opposition of these two forces produce the 
phenomena of life to which death puis an end’®®. In this 
connection, Freud further refers to Schopenhauer : He asks ‘Why 
should not a bold thinker have divined something that a sober and 
I)ainstaking investigation of details subsequently confirms ? But 
immediately he points out to the difference between his views 
and those of Schopenhauer ; ‘We do not assert that death 

66. See Levine, The Unconscious^ N. Y., 1923, p. 21. 

66. The World as Will and Idea^ III. p. 169. Italics mine. 

67. Ibid,y I, p. 625. 

68. The Story of Philosophy^ p. 345. 

69. Nem Introductory Lectures on Psycho-Analysis^ London, 1933, p. 139 (for 

all the citations in this paragraph). t 
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is the only end of life ; we do not overlook the presence of life by 
the side of death. We recognise two fundamental instincts, and 
ascribe to each <Sf them its own aim Naturally Freud does not 
yrish to subscribe to the pessimism of Schopenhauer. Moreover it 
must be observed that to Schopenhauer human nature is bxit an 
aspect of Nature, which, in essence is ‘ will ^ while human life is 
almost the exclusive concern of Freud. 

But with all this can we describe the ‘unconscious’ of 
Schopenhauer in strictly psycho-analytic terms ? Can we ascribe 
to the unconscious ‘ will ’ which rules over intellect, to this ‘ strong 
blind man who carries on his shoulders the lame man who can 
see ’ the character of the Freudian Id ? The only answer to 
these and similar questions is to admit the impossibility of an 
unequivocal reply. For as Brett remarks, ‘ Schopenhauer never 
descended from his loftier speculations to consider the will in a 
scientific psychological manner and, we must remember that it 
is his view of will which directly determines the nature of his 
‘unconscious’. Under these circumstances, the most we can 
say is that Freud is, to adopt FlugeTs words, ‘ the scientific 
successor ’ of Schopenhauer.®^. 

(4) Hartmann {1843-1906 A, D.). 

Hartmann dethrones the ‘ will ’ of Schopenhauer, and instead 
brings in ‘ the unconscious ’ to rule the universe. This alone does 
not make any difference beyond that of terminology, for, as we saw, 
Schopenhauer’s ‘ will ’ too is in essence unconscious. But the real 
difference lies in the connotation of the term ‘The Unconscious ’ as 
Hartmann uses it. With him ‘ will ’ does not reihain a blind 
impulse groping in the dark and somehow drifting, but it is coupled 
with Intellect from the very beginning. The following passage 
makes this clear ; ‘ I designate the united unconscious will and 

unconscious idea “ the Unconscious”. Since, however, this unity 
again only rests upon the identity of the unconsciously willing and 

unconsciously thinking subject the expression “the 

Unconscious ” denotes also this identical subject of the unconsci- 
ous psychical functions, — a something in the main unknown, but 
of which we may at least, affirm, that besides the negative attributes 

60. The World as Will and Idea^ II, p. 421. 

61. A History of Philosophy^ III, p. 82-83. 

62. An Chitline of Modern Knowledge^ London, 1931, p. 367. Along with 
Schopenhauer, Flugel also mentions Hartmann, and adds *we say 

“scientific” successor to emphasise that in his outlook he has.. been 

consistently more empirical than they, though the philosophical 
affinity between the three great thinkers is unmistakable *. 

la 
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“ being unconscious and exercising functions unconsciously ”, it 
possesses the essentially positive attributes “ willing and represent- 
ing As long as our speculation does not transgress the limits of 
individuality, this may be sufficiently clear. When we, however,, 
view the world as a whole, the expression “ the Unconscious ” 
acquii’es the force not only of an abstraction from all unconscious 
individual functions and subjects, but also of a collective, compre- 
hending the foregoing both extensively and intensively 

All unconscious operations spring from one same subject, which 
has only its phenomenal revelation in the several individuals, so 
that the “ Unconscious ” signifies this One Absolute subject 
These observations give us in outline not only the points of agree- 
ment and disagreement between the two philosophers but also the 
nature of the Uartihannian conception of the Unconscious from the 
point of view of both metaphysics and psychology. 

The metaphysical unconscious of Hartmann need not detain us 
long. Schopenhauer contended that the world is will ^er se, Hart- 
mann asserts that the world is ‘ the Unconscious ’ per se. The 
Will and Intellect synthesise and form a universal force called ‘ the 
Unconscious a force from which springs the entire creation and 
on which rests all construction. The World is both ‘ Will and 
Idea’. If Schopenhauer’s philosophy is to be called ‘ irrational 
Hartmann’s metaphyscis may well be styled quasi-rational. The 
characteristics of activity and oneness are common to the 
metaph.ysical conceptions of both, but Hartmann’s special contribu- 
tion in ‘ the Unconscious ’ is the category of purpose. ‘ In the 
Unconscious, Will and Representation are united in inseparable 
unity ; nothing can be willed which is not presented, and nothing 
can be presented which is not willed. In consciousness, on the 
contrary, undoubtedly also nothing can be willed which is not 
l)rcsentod, but something may be presented without its being willed. 
Consciousness is the possibility of the emancipation of the intellect 
from the will ’ It is this ‘ Unconscious ’ which is the ground of 
all things as also of consciousness. ‘ The world is only a continuous 
series of sums of peculiarly combined will-acts of the Unconscious, 
for it is only so long as it is continuously posited. Let the Uncon- 
scious cease to will the world, and this play of intersecting activities 
of the Unconscious ceases to be ’ So much for the metaphysical 
Unconscious of Hartmann. 

63. Philosophy of the Unconscious, London, 1893, Vol. I, pp. 4-6. References 
, are to Coupland’s translation. 

64. IWd,lI,p.66. 

66. im„ p. 242. 
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As for the psychological unconscious or ‘ The Unconscious in 
the* human mind Hartmann himself gives a summary of his 
arguments on this topic as follows : 

‘ 1 . The Unconscious forms and preserves the organism , repairs 
its inner and outer injuries, api3ropriately guides its movements, and 
mediates its employment by the conscious will. 

‘ 2. The Unconscious supplies every being in its instinct with 
what it needs for self-preservation, and for which its conscious 
thought does not suffice, e.g., man the instincts for comprehending 
sense-perception, for the formation of language and political 
institutions and many other things. 

‘ 3. The Unconscious preserves the species through sexual and 
maternal love, ennobles it through selection in sexual love, and 
conducts the human race historically steadily • to the goal of its 
gTeatest possible perfection. # 

^ 4. The Unconscious often guides men in their actions by 
hints or feelings, where they could not help themselves by conscious 
thought. 

* 5. The Unconscious furthers the conscious ])rocess of thought 
by its inspirations in small as in great matters, and in mysticism 
guides mankind to the pre-sentiment of higher, supersensible 
unities®®. 

‘ (). It makes man happy through the feeling for the beautiful 
and artistic prodxiction ’ ®'^. 

This summary statement gives us at a glance the wide range of 
phenomena which is amenable to the influence of the Unconscious. 
Like that of Schopenhauer, Hartmann's conception too is non- 
empirical and therefore vague. Iliought and Instinct, emotion and 
intuition and even reflex activity ; all these are guided by the 
Unconscious. It is not possible to read any aspect of it in strictly 
Freudian terms because the very basis differs. The essential 
character of the Hartmannian Unconscious is not Will alone 
but Will + Intellect. Its whole value lies in its extra-ordinary 
suggestiveness. 

* m * * 

(b) I now proceed to take a brief notice of the views of 
Samuel Butler, Henri Bergson, Frederick W. H. Myers, Morton 
Prince, C. G. Jung and Alfred Adler. 

66. cp. The subliminal theory of F.W. H. Myers below. 

6V. Ibid*y pp. 38-39, cp, James : ‘ Hartmann fairly boxes the compass of 
the universe with the principle of unconscious thought. For him 
there is no namable thing that does not exemplify it * [The Principles 
of Psychology, L,N. Y., 1890, p. 169). 
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(1) Samuel Butler (1835-1902 A. D.). 

The phenomena of ‘ memory ’ was given great prominence by 
this 19th century biologist. Butler tries to explain the world on 
psycho-physical lines and ‘ memory ’ is the basic concept which 
underlies his interpretation. ‘ Memory ' is made to explain not 
only the facts of heredity but even the phenomenon of evolution. 
Nature is full of life, there is no dead matter : this is the view of 
the world in which Butler finds the limiting point of the logic of 
his science — a conclusion which reminds us of the view of Leibnitz* 
And Butler contends that this all-pervading life can only be 
scientifically explained in terms of ‘ memory.^ Life and memory 
are almost co-extensive. Behaviour in general — of a man or even 
that of a stone — may be looked upon as the outward manifestation 
of an in-dwelling unconscious memory. To illustrate these aspects 
of his thought, I may here refer to a few passages from his mature 
work, Unconscious Memory^^, 

(i) On ‘ heredity ’ and human actions in general : 

‘ We show that offspring has had every facility for remember- 
ing ; secondly, that it shows every ajipearance of having 
remembered ; thirdly, that no other hypothesis except memory can 
be brought forward, so as to account for the phenomena of instinct 
and heredity generally®®, which is not easily reducible to an absur- 
dity Xp* 162). 

‘ Our actions fall into two main classes : those which we have 
often repeated before by means of a regular series of subordinate 
actions beginning and ending at a certain toleiably well-defined 

point and actions the details of which are indeed guided by 

memory, but which in their general scope and jmrpose are new. 

‘ At each point in any action of the first of the two kinds 
above referred to there is a memory (conscious or unconscious 
according to the less or greater number of times the action has 
been repeated), not only of the steps in the present and previous 
l)erformances which have led up to the particular point that may 
be selected, l)ut also of the particular point itself-, there is, there- 
fore, at each point in a habitual performance a memory at once of 
like antecedents and of a like present ’ (pp. 1G6-67). 

* As regards the second of the two classes of actions above 
referred to — those, namely, which are not recurrent or habitual, 

68. London, 1920 ed. (first published in 1880). 

69. Rivers refers to this Butlerian view of * heredity as a species of 

memory’ as an extended connotation of a psychological term. He 
himself regards heredity as * the name we have adopted for ancestral 
experience ’ (Jmthict and the Unconscious^ Cambridge, 1920, 161 ). 
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and at no point of tvhich is there a memory of a past present like the 
one which is present now — ^there will have been no accnnmlation 
ojE strong and well-knit memory as regards the action as a whole, 
but action, if taken at all, will be taken upon disjointed frag- 
ments of individual actions (our own and those of other people) 
pieced together with a result more or less satisfactory according to 
circumstances ' (p. 168). 

(ii) Butler’s world-view : 

‘ The only thing of which I am sure is, that the distinction 
between the organic and the inorganic is arbitrary ; that it is more 
coherent with our other ideas, and therefore more acceptable, to 
start with every molecule as a living thing, and then deduce death as 
the breaking up of an association or corporation, than to start with 
inanimate molecules and smuggle life into them ; and that, therefore, 
what we call the inorganic world must be regarded as up to a certain 
point living, and instinct, within certain limits, with consciousness, 
volition, and power of concerted action’ (p. 15). 

‘ Life is the being possessed of a memory — the life of a thing at 
any moment is the memories which at that moment it retains > 
(p. 175). To this Butler adds : ‘ I can conceive of no matter which 
is not able to remember a little, and which is not living in respect 
of what it can remember. I do not see how action of any kind is 
conceivable without the supposition that every atom retains a 
memory of certain antecedents’ (p. 176). 

One more observation is worth mentioning : ‘ Habit is founded 

on memory ; the existence of a memory is a sine qua non for the 
formation of a habit’ (Butler in a letter to Walter Scott)"^^. 

The implications of these observations are obvious. Butler sees 
no gap between the organic and the inorganic. But on the strength 
of these he would not allow us to conclude that he is a philosopher 
or a metaphysician. It is the scientist’s view of man and Nature 
founded on strictly scientific grounds. It is a conclusion which, 
Butler maintains, no science can avoid. Not only is there un- 
conscious memory but there is also unconscious thought and un- 
conscious action. Generally stated it may be said that more perfect 
an activity is, the more unconscious it is. For, ‘ Knowledge dwells 
upon the confines of uncertainty. When we are very certain, we do 
not know that we know. When we will very strongly, we do not 
know that we will 

I M l . *.. 

70, H. F, Jones, Samuel Butler^ A Memoir^ Vol. I, p. 346. 

71. UnconmiouB Memory^ p. 20. 
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(2) Henri Bergson {1859 A. D.- 

Bergson may be referred to mainly in two respects : first, his 
conception of elan vital ; and secondly, his view of memory. 

The concept of elan vital is likened, by psychologists and 
psycho-analysts alike, to the notion of libido, especially in the sense 
in which Jung employs it*^^. Although these two concepts cannot 
be taken to be exactly conterminous, both are analogous to the 
concept of energy in Physics. Primarily they are names for life 
force. Life, according to Bergson, is an elan, an urge. It is a 
continual process. Reality itself is nothing but change. And th^ 
elan vital, the vital and original urge, is the underlying principle 
which explains change in all its forms. ‘ It is the very stuff and 
reality of our being*. 

« 

Bergson’s view of memory is in keeping with his main doctrine 
of evolution. Evolution is a process in which what we call 
‘ present * is, evermore, being determined by the past. And elan 
vital, the original and vital thrust to which everything is subject, 
never allows this ‘present* to rest at a particular point. The 
‘ present * is ever changing. 

This Bergsonian philosophy of the ‘present* has an impoiiant 
bearing upon his explanation of human activity in general. He 
contends that the very cerebral mechanism in man is so aiTanged that 
it preserves quite in tact all our jmst in the form of the unconscious 
and admits ‘ beyond the threshold * ‘ only that which can give useful 
work*. Nobody doubts that he is carrying with him his past un- 
awares, though the idea about its nature and content may vary with 
individuals. ‘What are we, in fact’, Bergson asks, ‘what is our 
character, if not the condensation of the history that we have lived 
from our birth— nay, even before our birth, since we bring with us 
prenatal dispositions ? Doubtless, we think with only a small part 
of our past, but it is with our entire past, including the original 
bent of our soul, that we desire, will and act. Our past, then, as a 
whole is made manifest to us in its impulse ; it is felt in the form 
of tendency, although a small part of it is known in the forni 
of idea”®. 


72. Referring to Jung’s extended use of the term ‘ libido’ Flugel writes : 
‘ The “ libido ”, which in the psycho-analytic sense meant the sum total 
of the “ component instincts ” entering into the sexual urge, means in 
Analytical Psychology the sum total of all impulses^the equivalent of 
Bergson’s ^lan vital * {A Hundred Years of Psychology, p, 197')* : 

73. Creative Evolution^ London, 1913 ed., pp. 5-6. 
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Blit to bring about this mutual interaction between the past 
and the present there must be. something which links up the two, 
something which has the capacity not only to know the past but 
also to utilise it in the service of the present. This something, 
Bergson tells us, is ‘ memory It is our memories, ‘ messengers 
from the unconscious which give us glimpses of what we are 
dragging behind us in the form of the unconscious. The following 
Iiassage gives quite an adeciuate idea of what Bergson has to say on 
the role of memory in man ; ‘ Our memories, at a given moment, 
form one solidary whole, a pyramid whose point coincides with 
our present, — with a present moving ceaselessly and plunging into 
the future. But behind the memories which crowd in upon our 
present occupation and are revealed by means of it, there are others, 
thousands and thousands of others, below- and beneath the 
scene illuminated by consciousness. Yet, I believe our past 
life is there, preserved even to the minutest details ; nothing 
is forgotten; all we have perceived, thought, willed, from the 
first awakening of our consciousness, persists indef]nitel5^ But 
the memories which are preserved in these obscure depths 
are for us in the state of invisible phantoms. They aspire, 
perhaps to the light ; they do not even try to rise to it ; 
they know it is impossible, and that I, a living and acting being, 
have something else to do than occupy myself with them. But 
suppose that, at a given moment, I become disinterested in the 
present situation, in the pressing action, in both of the forces which 
concentrate on one single point all the activities of memory ; suppose, 
in other words, I fall asleep : then these repressed memories^ feeling 
that I have set aside the ohstacle, raised the trapdoor which held 
them hack helow the floor of consciousness, begin to stir. They rise 
and spread abi*oad and perform in the night of the unconscious a 
wild phantasmagoric dance. They rush together to the door which 
has been left ajar, they all want to get through ’ 

Besides indicating the importance of memory, the passage 
needs our notice in certain other respects. In his concluding 
remarks, Bergson very nearly approaches some of the concepts of 
the Freudian theory of dreams. The idea of the ‘repi’essed 
memories’, for instance, reminds us of the Freudian conception of 
Id ; the terms ‘ the obstacle ’ and ^ the tiapdoor ’ easily lead us on to 
visualise the Censor of the Freudian psychology. But we have to 

74. Mind Energy, London, 19$50 ed,, pp. 94-95. Italics mine. A part of 

this passage is similar — almost indentical in sense, though differing 
, slightly in the wording— to the citation from Bergson’s Drems quoted 

in th^ first part of this paper. 
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be caiitio\is in snggesting these similarities. For, though Bergson 
gives tis room to imagine a broad division between the conscious 
and the unconscious sides of the human mind, his division has 
nothing in common with the partition between the Ego and the I(\ 
which Freud postulates as the very soul of his theory. The 
similarities between the two thinkers which have been just pointed 
out show, on a little closer study, to be no more than apparent. 
The very essence of the Freudian unconsious, we know, is that it is 
‘active and unconscious’, while the unconscious as Bergson paints 
it may be described as non- or extra-conscious and rather inert. 
Furthermore, it is good and bad in one, the dream activity being as 
much at the service of one part as that of the other. It is ‘repressed 
memories’ which make up the Bergsonian unconscious, while 

‘Instintual cathexes seeking discharge is all that the Id 

contains ’ 

(3) F. W. E. Myers {1848’‘1901 A. D.). 

Myers, the looet-philosopher, has his own way of explaining the 
extra-conscious mental activity. He propounds a theory of the 
subliminal self. He is well aware that he is not the first to suggest 
the idea of a threshold ( limen ) or even to coin the term sub-liminal 
( “ beneath that threshold ” ). They had already acquired a place 
in philosophical liteiature. But what he proposes is ‘ to extend the 
meaning of the term ’ ( sub-liminal ), so as to make it cover all 

that takes place beneath the ordinary threshold,. outside the 

margin of consciousness ; — not only those faint stimulations whose 
very faintness keci)S them submerged, but much else which 
psychology as yet scarcely recognises ; sensations, thoughts, emotions, 
which may be strong, definite, and independent, but which by the 
original constitution of our being, seldom emerge into that mpra- 
liminal current of consciousness which we habitually identify with 
ourselves ’ With this widened connotation of the term ‘ subli- 
minal ’, Myers speaks of a subliminal self as the main spring of our 
ideas, emotions and actions. What needs to be noted, as an import- 
ant difference between Myers and Freud, is that the subliminal self 
is not discontinuous with or antogonistic to the supraliminal self. 
Myers does not believe in pamllel selves absolutely independent of 
dr opposed to each other. They may be quasi-independent but 
there is between them enough co-operation and continuity to impart 
to the mental life of the individual the all-important character of 
oneness. He goes so far as to bring the mental activity of the 

7d. jPreud, New Introductory Lectures^ p. 100. 

Myers, Human Personality and its Survival of Bodily Deaths New Sad. 

impr., London, 1927, pp. 14-15. < 
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noijmal and the average in a line with that of a genius. He writes : 

‘ I claim that man shall be regarded as normal, who has the fullest 
grasp of faculties which inhere in the whole race. Among these 
.faculties I count subliminal as well as supraliminal powers 

and I attempt to show that those who reap most 

advantage from this submerged mentation are men of genius ’ It 
is interesting to note in this connection that Myers refers to ‘ the 
monitions of the Daemon of Socrates ’ as the ‘ precognitive in- 
formation ’ supplied by the subliminal self of a man of transcendant 
genius’^®. Myers further conceives the possibility of a world of 
spirits with which the subliminal or the unconscious, rather than 
the conscious, self is capable of being in closer and more direct 
communication. This fact again points to a very significant differ- 
ence between him and Freud. 

(4) Morton Prince {1854-1929 A, Z).). 

Morton Prince is an instinctivist who tried to grapple the 
problem of the unconscious on certain new lines. We cannot refer 
hero to all the different aspects of his views. Change in the 
current terminology — which Prince regards as an improvement — is 
one of his important contributions to the psychology of the 
unconsciotis. It is mainly with this change and its meaning that I 
will concern myself in the sequel. 

‘ I use the term subconscious % says Prince, ‘ in a generic 

sense to include (a) coconscious ideas or processes ; (b) unconcious 
neurograms \ and (c) unconscious processes \ Accordingly, we get 
from him the following classification of ‘ conceptual facts Whatever 
is non-conscious or exti’a-conscious is called the “ Subconscious ” 
which comprises “ the Coconscious (Synonym : subconscious ideas)” 
and “ the Unconscious ”, i. e., ‘ (a: Conserved dormant neurograms or 
neural dispositions, b: Active functioning neurograms or neural 
processes. Synonym: Unconscious processes) ’ The unconscious, 
in other words, is physical or neural in character, while the cocon- 
scious is psychological or ideational. Functionally, the latter is 
more close and more easily accessible to the introspective conscious- 
ness than the former. The term coconscious, as Prince uses it, has 
reference not only to double or multiple personalities but also to a 
normal personality. It is, however, the former which enable 
Prince to substantiate his main hypothesis. For, it is to be 
remembered that Prince is, besides being an instintivist, a champion 

77. Ibid,f p. 16. These words stand good comparison with Montmasson’s 

observations on invention and the true inventor cited above p. HO. 

78. im., p. 66. 

79. ThatUnconsctoiiSi London, 1924. p. 263. 
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of ptirposivism ; and cases of dissociation, he utilises as his chief 
data to show the psychological significance of the conflict that takes 
place between the different purposive systems which belong to 
different personalities representing, as they do, several sharply, 
divided sides of the psychic life of an individual. This conflict is 
not absent in a normal personality. It is there but is capable of 
being integi’ated into one purposive system, i.e., it is not so very 
abnormal as to fissure the personality into parts which refuses to 
fuse into one psychic whole. Prince thus tries to show that the 
difference between the normal and the abnormal, though quite 
fundamental, is after all a difference of degree. He is a psychic 
monist and his psychology of the unconscious hinges on the 
principle of teleological causation. 

(5) C. Q. Jung {1875 A, Z>.- ). 

Jung and Adler are perhaps the most important of Freud’s 
dissenters. It was a decade or so after the institution of the 
psycho-analytic school that these two lieutenants of Freud found 
that the disparity between their views and those of their master 
was of so serious a nature that mutual co-operation on the basis of 
intellectual honesty and for the purposes of scientific advance in 
the understanding of human mind was no more possible. But in 
between themselves, they agreed only on the point of dissociating 
from their master, for, individually, they had their own differences. 
The result was that each founded a school of his own : Jung led 
the sect of Analytical Psychology, Adler that of Individual 
Psychology. 

At this stage in the development of Psycho-Analysis, it is very 
difficult to say as to which of these three chief schools is on the right 
treak. Each displays on the part of its leader that admirable spirit 
which is so very essential to push ahead the boundaries of human 
knowledge. Like all beginnings, each has sufficient merits to 
justify its own existence, and also enough drawbacks to allow the 
continuance of others. 

It is mainly on the question of ‘ pansexuality ^ that Jung 
differs from Freud. Freud restricted the term ‘ libido — until, at 
any rate, he and Jung parted their ways, — to connote almost 
exclusively ‘sex-energy’. He had gone so far as to contend — and 
one can hardly see any radical change in his views in this respect 
even to this date — that Life is not only predominantly determined 
])y sex but that it is entirely so. Jung thought that it was 
absolutely necessary to extend the meaning of this term. He 
describes his standpoint as genetic and distinguishes it from the 
descriptive. This genetic standpoint ‘regards the mulMpUcity of 
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instincts as issuing from a relative unity, the primal libido ; it 
recognises that definite amounts of the primal libido are split off, as 
it were, associated with newly formed functions and finally merged 
.in them. As a result of this it is impossible from the genetic 
standpoint, to hold to the strictly limited conception of libido of the 
descriptive standpoint ; it leads inevitably to a broadening of the 
conception’®^. The extent to which Jung has widened this 
conception may well be grasped from the fact that it has to bo 
placed, as we have already seen, side by side with Bergson’s elan 
vital. Hinkle, in his introduction to Jung’s Psychology of the 
Unconscious^ brings out this point very clearly. He writes : ‘ He ’ 
(Jung) ‘saw in the term libido a concept of unknown nature, 
comparable to Bergson’s elan vital, a hypothetitcal energy of life, 
which occupies itself not only in sexuality but In various physiolo- 
gical and psychological manifestations such as growth, development, 
hunger, and all tho human activities and interests. This cosmic 
energy or urge manifested in the human being he calls libido and 
compares it with the enrgy of physics’®^. 

Naturally this reformed notion of libido had a corresponding 
effect on the conception of the Unconscious. The Unconscious is 
characterised by two factors in the main : (a) the repressed 
complexes which have reference, so far as is possible, onJy to the 
life and experiences of the individual concerned : the “ Personal 
Unconscious” ; and (b) the inborn tendencies, the “archetypes”®^ 
(which are comparable to instincts) : the racial or the “ Collective 
Unconscious”. Thus the Unconscious as conceived by Jung 
comprises much more than the Id of Freud ; like Bergson’s it is a 
vast storehouse which contains not only the bad but also the good. 
We need not here speculate to ascertain the depth of the Freud - 
Jung differences, for Jung himself has justly observed: ‘The 
contrast between Freud and myself goes back to essential 
differences in our basic assumptions’®®. 

(6) Alfred Adler {1870 A* D- ) 

Adler gives prominence to the instinct of self-assertion or (to 
use McDougall’s phrase) the self-regarding tendencies and relegates 
sex-instincts to a secondary status. Like Nietzsche’s philosophy of the 

80. Jung, Psychology of the Uncmisdous, trans., London, 1921, p. 83. 

81. Ibid., p. xvii. 

82. These result in accordance with the Lamarckian theory of inheritance. 

Mythology and folk-lore furnish valuable data in respect of these 

“ archetypes ”. 

83. Man in search of A Soul, Trans,, London, 1933, p. 142. 
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superman, Adler advocates the cause of the psychology of the ^^ill 
to power. That human life, from the cradle to the grave, is full of 
conflicts, Adler accepts along with Freud and Jung. But his ex- 
planation of this phenomenon of mental conflict which is respon-. 
sible for the shame and glory alike of mankind differs from either. 
Man, by nature, is defective in one way or another, and strives all 
his life, after perfection, perfection which he is hardly able to 
achieve. He is thus destined to labour, from day to day, under a 
sense of inferiority. He is never free from the pangs of this 
“ inferiority complex He tries to get over his defect (or defects) 
in more than one way : by attempting to overcome it, by esta- 
blishing his worth and superiority in some other sphere, or by 
endeavouring to escape the claims upon him of his surroundings 
through the agency of some externals like mental disease. It is in 
this way that Adler looks upon abnormal disorders as so many 
attempts at psychic compensation for defects which are bodily or 
mental or both. The other ways of substituting superiority for 
inferiority represent the different devices employed by the normal 
minds. Thus in the psychology of Adler egoistic supremacy 
comes to acquire the all-powerful position of the primary motivat- 
ing force. It is this craving that lies at the basis of “ the unity of 
the personality Adler observes ; ‘ As Kant has said, we can 

never understand a person if we do not i)resuppose his unity. 
Individual psychology can now add to that : this unity, which wo 
must presuppose, is the work of the individual, which must always 
continue in the way it once found towards victory 

GENERAL CONSIDERATIONS 
We have, in this section, traced the development of the ideas 
about the unconscious from Leibnitz to Adler. On the basis of 
chronology, their ideas may be classified under two heads : the 
ideas which are evolved independently of Psycho-Analysis may be 
distinguished from those which cannot definitely be said to have 
been evolved in this way. The views of Leibnitz, Herbart, 
Schopenhauer, Hartmann, and even those of Samuel Butler would 
go under the former category. The ideas of the rest, on the other 
hand, show clear traces of the influence of the psycho-analytic 
wave. To ascertain, however, the exact nature and extent of this 
influence with regard to the individual contribution of the thinkers 
concerned a more intimate knowledge of the psycho-analytic and 
the contemporaneous literature than what I can claim to possess is 
necessary. My attempt here has been only to describe succinctly 
their individual points of view for what they may be worth. 

84. Psychologies of 1930^ ed. by Murcbison, London, 1930, p. 399? 
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, Leibnitz was undoubtedly the first, not only among the 
moderns but in the whole history which we have traced, to recog- 
nise the phychological significance of the unconscious side of our 
mind. Next to Leibnitz, in order of importance, may be named 
Schopenhauer, to be followed by Herbart and Hartmann. Samuel 
Butler, who stands by himself in his point of view, would 
come next. 

Bergson cannot be said to be entirely free from the influence 
of the psycho-analytic atmosphere. Certain points in his philosophy 
of memory display quite a perceptible bearing of the psycho- 
analytic ideas on the line of his argument. But his notion of the 
unconscious is essentially philosophic and as such non-psycho- 
analytic. The conclusions of Myers, who follows Bergson, are 
deductions based on extensive and quite reliable data, but the inter- 
pretation is his own which is mainly determined by a unitary point 
of view. Mortoii Prince is a contemjjorary of Freud : Jung and 
Adler were once his disciples. Naturally their ideas form a part of 
the New Psychology. 

III. UNCONSCIOUS OP THE NEW PSYCHOLOGY. 

Criticism of Psycho-Analysis does not form a part of our aim. 
The sketch of the psycho-analytic theory, its basic principles and 
fundamental conceptions, has been already presented in the first 
part of this paper. The purpose of this section accordingly is just 
to render the account complete in itself by supplying an internal 
coherency with the least possible repetition. 

(a) Its Theoretical Aspects, 

Psychological literature is being flooded with expositions, 
faithful or otherwise, and criticisms, impartial as well as biassed, of 
psycho-analytic work. Though it is scientifically rash to hazard the 
statement that all the implications of a new movement are exhausted 
within less than half a century by the numerical strength of its 
expositions and criticisms, there is no risk if I say that to-day not 
much of the merits and demerits of the New Psychology remains 
to be known. Science would be wasting its priceless energy if it 
tries, so far as the present state of Psycho-Analysis is concerned, to 
mend the structure without resetting the foundation. The very 
method of approach must be changed. Complete overhaul is the 
immediate and peremptory need. There is no danger of any waste 
if the extensive material at our disposal to-day is carefully sifted and 
properly channelised with a suitable scientific perspective. I do 
not mean to suggest that the labours of Freud and others have been 
wasted. Not in the least. Waywardness and lack of method have 
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characterised the first ventures of even those sciences which are ijiow 
counted among the most systematic. The very concept of method 
and a point of view presuppose at least some knowledge of the 
nature of the data to be handled. And so far as the latter is 
wanting, the former cannot be expected. But the tenure of this 
preliminary stage is not limitless. 

‘Change’ appears to be the watchword of Freudianism. 
Inconstancy may render helpful service in making things work, but 
for theoretical advance in any bianch of knowledge it is definitely 
harmful. Recklessness at changing notions breeds indifference and 
irresponsibility about the relatively permanent good of the cause of 
one’s devotion. As it is, however, let us try to understand here the 
nature of what lies at the basis of these Freudian changes. 

Causeless phenomena do not exist ; human nature in all its 
variety is just a play of certain permanent instincts, or call them 
desires, — the variety being due to the environment in which it is 
jiresented ; and the mind is dual : these are what seem to be the 
centripetal forces which direct and control the logic of Freudian 
interpretation of psychological phenomena. 

The validity and efficacy of the first proposition, no science can 
doubt. But what spoils the matter is the peculiar attitude of Freud. 
He fails to be scientific in the causal explanation of the data before 
him. On the one hand, he shows a passionate patronage for the 
principle of ‘ trial and error ’ ; on the other, a suriirising lack of the 
‘give and take’ policy. His attitude is that of a parson towards the 
wording of the Holy Scriptures — an attitude to which no genuine 
scientist can subscribe. Religion gua Religion can never be Meta- 
physics, only because the prophets preach at their highest that 
Metaphysics is nothing but Religion : and dogmatism cannot help 
Freudianism to survive long, if it is to fuse with the science of 
psychology. A stage has reached since long for drastic 
modifications. 

The second proposition I might illustmte with the help of 
Freud’s famous hypothesis of the CEdipus complex, which ex- 
emplifies Freud’s dogmatic attitude also. As the main source of our 
sexual instincts primarily, and also as an important argument for 
heredity, this hypothesis forms a foundation stone of Freud’s 
theory®®. This complex is supposed to explain several things — the 
origin of the abnormal mental phenomena, the genesis of religion, 
morality, social customs etc., facts of mental inheritance, and even 

85. Mr. M. M. Desai in his paper on The Origin of the Horror of Incest and of 

CEdipus complex has conclusively proved the scientific nnsoundness of 

this hypothesis. See July (1933) issue of this Journal. • 
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the shaping of the normal mind. The implications of this complex 
as laid bare by Freud himself are such that one who accepts this 
hypothesis of the Oedipus complex automatically vindicates his 
implicit faith in the theory of group mind®®, as also the Lamarckian 
theory of transmission of acquired characters — theories which are 
now quite famous for their extremely doubtful footing. Under 
these circumstances, to subject the highly imaginative suggestion of 
the universal prevalence of this complex to an independent scrutiny 
is to flog a dead horse for the wth time. 

The idea of the ‘ super-ego ’ is no less baffling. The ‘ super-ego ’ 
is a supergrowth of the (Edipus complex. ‘Conscience’, we are 
told, springs directly from the CEdipus complex ; and the ‘super- 
ego’, the most recent of Freudian wondei’S, may be described as the 
conscience-in-chief. The ‘ super-ego ’ is that part of the Unconscious 
which somehow escapes by a sidetrack and manges to lodge itself in 
such a position of vantage that it can keep a strict watch on the 
doings of the ego and pounce upon it whenever necessary. 

I can understand this conception of the super-ego in no other 
way but as a makeshift device to explain the working of the normal 
mind with the help of the deductions di*awn from the data supplied 
by the abnormal phenomena — a tendency which vitiates Freudian 
attempts at interpreting normal behaviour and working of the 
average mind in other respects also. The logic by which Freud 
builds up the other important pillar to support his structure, viz., 
the dualist! c conception of mind, fails to explain satisfactorily the 
idea of the super-ego. Freud seems now to imagine two ways 
which may link up the conscious, i.e., non-unconscious, and the 
Unconscious : one is the psycho-analyst himself, the other this 
super-ego. This innovation, if it does anything, leaves the confusion 
worse confounded. The nature of this confusion may well be 
grasped from one of Freud’s pregnant observations : ‘ When the 
ego is forced to acknowledge its weakness, it breaks out into 
anxiety ; reality anxiety in face of the external world, moral 
anxiety in face of the super-ego, and neurotic anxiety in face of 
the strength of the i)assions of the soul ’®^. I do not find my 
way to understand ‘ reality-anxiety ’ in contradistinction from 
* moral anxiety ’ and both these from ‘ neurotic anxiety’, as mutually 
exclusive. A compartmental description such as Freud gives us 


86. It is to be noted that even McDonsall| the father of this theory, 
seriously questions the scientific legitimacy of hypothesising CEdipus 
complex. See his, Aw outline o/ A London, 1926, 
pp. 417-21. 

87. Nefw hitroductory Lectures on Psycho-Analysis^ London, 1933, p. 104. 
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here distorts the impoiiance of mental facts and their psychological 
significance. Frend would perhaps contend that his exposition is 
popular and his claims modest. But would he at the same time 
say that he is not trying to make Psycho-Analysis part and parcel 
of the science of j>sychology ? It is to these popular expositions — 
and much of . Freudian literature is of this type — that are to be 
traced the inconsistencies that cloud the methods, results, and aims 
of the New Psychology, inconsistencies which scare away the 
theoretically minded from taking adequate interest in the discoveries 
of this highly important branch of knowledge. 

An extensive gulf separates the normal mind from the abnormal 
one, and it is scientifically risky to rush to generalise about the 
former with the help of the evidence supplied by the latter. One 
may very well imagine the peculiar pleasure which a successful 
man derives, when standing on the terrace of his villa, he exclaims 
in a pathetic-frenzy : ‘Oh, suffering friend! Don’t think tliat I 
am inhuman. You are in no way less than a brother to me. Put 
on a stubborn fight, for you well know that the doings of Providence 
are beyond our control ! ’ Freudian endeavour to see normality in 
the abnormal minds, and abnormality in the normal ones — that is, 
to bring the one in line Avith the other — differs in no way from the 
attempt of our villalord at establishment of universal brotherhood. If 
the Freudian conception of mind, as sharply divided between the 
ego and the id, which seems workable as regards the abnoimal minds 
holds equally good about the working of the normal minds also, 
the process of sublimation becomes meaningless and loses all its theo- 
retical value. To control and overcome what are called complexes, 
for instance, is quite possible, though rather a difficult achievement 
for a well developed mind ; but this is a feat beyond the cai)acity of 
the abnormal natures, — abnormality being an index to a particular 
kind of weakness. All these enigmas are mainly due to the fact, 
rightly pointed out by McDougall, that ‘ Freud has approached 
psychology from the medical i)oint of view, ignoring almost 
completely the works of other psychologists. And, except in some 
of his writings of recent years, in which he has taken into con- 
sideration some of the wider anthropological problems, he has built 
upon such knowledge of human nature as he has from the intensive 
study of his patients ’ 

(b) Its Practical Aspects. 

Once we admit that Freudianism is significant not so much for 
its findings, but for its far reaching implications and weighty 
suggestions, its value is i mmensely enhanced. It is beyond doubt 
88. An Outline of Abnormal Psychology^ London, 1926, p. 157. * 
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th^t we are not so mnch troul)led over wars that are fought outside 
us as by those which are always raging and surging within us. It 
is Psycho-Analysis that opened our eyes to the fact that these 
invisible wars are not chance wars, that mental conflicts are not 
causeless, that Mr. X’s dislike for a particular person or his 
inexi)lical)le tendency to avoid a particular situation is not very 
different, so Xai* as the law of causation goes, from the tendency ol* 
the stone to obey the law of giYivitation. The imperce])tib]e 
influences which mould the cJiild sow also the seeds of our adult 
behaviour and what goes by the name of ‘character’. Freud has 
])een trying his best to prove conclusively that child is the father of 
the man is not a figment of poet’s imagination l)ut a hard psycho- 
logical fact. The proper education of the child holds the key to 
secure an all-round development of the individual which in its turn 
helps to form a healthy society. We are to-day struck at every 
come)' of our economic struggle ])y what is known as the x)opulati(m 
proldem, that wild cry for conditions favourable to get an optimum 
l)()])ulati()n, the j^roblem of right and moderate breeding. At such 
a juncture, we owe it to Psycho-Analysis that it has helped us to 
realise the seidousncss of* the necessity of grapjding the ])roblcm 
of training which is no less imi^ertant than the lU'oblem of l)rceding. 
The urgent concern of the social i)sychology at present is to catch 
hold of means and ways conducive to the harmonious development 
of our emotional life primarily, to help the cultivation of proper 
attitudes and healthy tendencies in face of actual and possible 
situations. Herein we have also the arch-problem of the motiva- 
tional and conationiil psychology which was pushed to the front in 
an em])tiatic way only when Psycho-Analysis entered and exxdored 
the field of psychoixithology. Whatever may be the drawbacks and 
shocks which Psychology has received from explorers in this field, 
to question the stimulative influence of their trials and errors is a 
dogmatism of the typo which surpasses even that displayed by Freud 
in upholding the dignity of even the most immature of his findings. 

RETROSPECT. 

We may now summarise the results of our discussion. 

(i) The recognition of the fact that the chief determinant of 
the working of human mind is not consciousness but something 
which lies beyond its perceptible reach goes back to the beginnings 
of philosophical thought. But our knowledge of this recognition 
by the ancient thinkers is mostly inferential. It is Leibnitz who 
recognised, for the first time, the significance of the Unconscious as 
the guide and controller of the conscious mental activity and of 
behavioflr in general. 
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(ii) History shows a gradual development of this notion of the 
‘ unconscious and authenticates the fact that the concern shown by 
thinkers towards the influence of the unconscious mental activity in 
general is becoming more and more intense. As regards the. 
development, however, it cannot be maintained that it has been, all 
through, along. one and the same lino. Fixity is lacking even 
Avhen we are supposed to be far more scientific in our attitude and 
still more rich in our systematic equipment than the ancients. 
Usycho- Analysis itself, wdiich had to branch off, just within a 
lieriod of about a dozen years, into three different lines, illustrates 
tlie point in question. 

(iii) The distinction between the philosophical or metajihysical 
and the psychological unconscious has been found to be fairly 
workalile for tracing the history of the concept of the unconscious. 
1^0 refer*, however, to the two types as mutually exclusive would 
not be correct, because, as we saw, either of them* is the extension 
of the other wherever we have come across two together as aspects 
o[ a system propounded by one philosopher. And this also implies 
that there is no overlapping of the two concepts. ITieir respective 
universes of discourse render them sufficiently distinguishable. 

(iv) There is a sharp distinction between the psycho-analytic 
conception of the unconscious and that of the classical or even that 
of the modern psychology. Freud’s dualistic conception of mind 
and the figurative categories which clothe it are not very easy to 
understand. The unique contribution of Freud, however, consists 
in shifting the very centre of psychological investigations, in lifting 
Psychology from the position of a baseless dome of intellectualistic 
categories to that of a science of life, in showing Psychology' the 
way to he Psychology. 


G. K. Sabnis 



THE STUDY OF INDIAN PHILOSOPHY 


The following article is written on the assumption that ‘ all is 
not welU with the study of Indian Philosophy in our universities 
and elsewhere. Tlie assumption, I have no doubt, will be 
questioned by many. I shall therefore preface the present 
discussion with a short statement in defence and explanation of 
my assumption. 

It seems to me, that there is ultimately only one test of the 
calibre of any study — namely that it makes its subject-matter live 
in the minds of men. And whenever men have taken an active 
and living interest in a subject they have invariably been ^progres- 
sive and creative in that sphere. Judged by this test, it is easy to 
see that the study of Indian Philosophy has not succeeded. It is 
now more than fifty years since Max Muller and others led the 
way and they have had a brilliant galaxy of successors in lOurope 
and India. Even so, the subject continues to be what it was then — 
a department almost exclusively of historical research. In a survey 
of the world’s present-day philosophical activity it may be safely 
neglected. As studied at present Indian thought shows no signs of 
growth, vitality or initiative. It seems to have no message—nothing 
to S£iy about — to the world in which we live. 

The worst aspect of the situation is our failure to notice^ the, 
deadlock to which we have arrived. We are quite satisfied with 
reconstruction or interi)retation of ancient Indian sj^eculation and 
do not ask ourselves or answer the question how the subject of oui* 
study would react to all the complex jHizzles which the march of 
civilization has thrown ui) during its course. This habit of treating 
systems of thought like specimens in a museum has blinded us to 
the fact that speculative systems like everything else die away in 
unnatuml conditions and that unless we restore the ancient thought 
of India to its natuml home — ^a thinking mind — even the specimens 
will soon disai)pear. In fact, the process of decay has already 
started and many a serious student of philosophy turns away from 
the subject as a mere jugglery of words. 

There have indeed been a few exceptions. In particular, some 
of our literary men and several idealists in the province of religion 
and morality have realised that in the spiritual world one cannot 
possess a thing without helping it to live and grow. As a result, 
they have, within their limits, made a not inconsiderjible contribution 
to the growth and therefore to the true study of early Indian 
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thought. For obviouhi reasons, however, their conlrihiition to the 
study of Indian ])hilosophy as sueli, is of a somewhat indirect and 
uncertain character. With regard at any rate to a very groat part of 
modei'U literature on Indian philosophy ])ropei\ even this cannot, 
he said with truth. On the other hand, it is imj) 0 ssihle to imagine 
that the visions of the Upanishadic seers and the great systems of the 
Acharyas are so ‘out of joint’ Avith the realities of life as their 
moilorii interpreters would have us l)elieve. My suggestion is that 
there has been a serious error in our approach to tliese early 
systems of thought. It is the ])urpose of this article to deal with 
what seem to m(‘ to be the princii)al sources of this eri’or. 

It Avould appear that two somewhat contradictory notions have 
continually obsessed us in our study of Indian ]ihilosoi)hy and botli 
of them have been injurious to the proi)er ai>i)reciation and treat- 
ment of tlie subject. Tlie lirst and commoner one Avould insist on 
attaching to philosophical terms ami methods a significance wliich 
belongs to religion, morality or stuue other ])art of j)ractical 
ex[)erierice. Thus Ave are told that in India [dnloso])hy has never 
been a matter of the intellect only, that the Indiait ai)i)roached 
philosophy for salvation and not for mere truth. It is argued that 
the goal of philosoidiy Avitii us has been more concrete, j)ractical and 
humnn than in the West and that practical discij>lino oi' faith or 
Sruti or all of tJiese are considered by onr thinkers to 1)0 legitimate 
sn[)plements of logic, in the search of philosophical reality. 

This position may for convenience of treatment l)e divided 
into two paj’ts. In the first place, it consists in an assertion tliat the 
goal of Indian philosophy unlike that of Westoi-n jdiilosophy is not 
mcj*c truth- search Imt that, it includes trutJ)-search ami su])plements 
it ])y certain otliei- i*e(juiremen(s of human nature. The goal of 
Indian philosophy being thus more than intolloctna.1 it needs ami 
jnstities the acco]>tance of an extra-iritellectnal method. In the 
second place, it is maintained that OA^en independently of the nature 
of the goal, the Indian thinkers both positively and negatiATly 
express their dissatisfaction Avith logic and intellect and adopt 
some other method to supplement these. 

In one form or arudher this notion has been invariably j)resent 
in the minds of most Avho in recent times have made Indian 
philosoidiy the sul)ject of their Avork and study ; and in all its forms 
it reveals a total misundcj'standing of tlie task and method of plii- 
loBophy as conceivod by our oAvn as Avell as Fiiro])can thinkers. No 
serious thinker in the West has ever sought an abstraction as the 
goal of his ])hilosophy. Ke[)ealed avowals on the jioint from the 
time of the Greek thinkers to our oAvn times leuA'c no rooni for such 
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a supposition. Indeed, the very birth of ihiroj)ean ydiilosophy is 
due to the dissatisfaction felt at the absti-act realities voiiclisafed by 
science and ‘ opinion The fact that philosophy seeks concrete 
reality is so well accepted in the West that every exponent of a 
new method in jdiilosoidiy has always sought to prove how his 
method (e. g. Intuition) and not any other leads to concrete 
reality and how therefore it is the most accei)table metliod of 
philosoi>hy. 

On the other hand, as 8iace and others have i)ointed out, the 
attempt to make the goal of philosojdiy practical and human in ‘any 
sj)ecial sense without iinpaii’ing its jhilosophical character is doom- 
ed to failure. Unknown to themselves, these students of Indian 
philoso])hy make the goal of their study just what they so emphatic- 
ally declare it is not — namely abstract. They believe, indeed, that 
they are only adding to the logical ideal cei iain chara'c I eristics 
needed by other aspects of our nature. T])e addition however 
ctinnot be made for the simple reason that the characteristics rebel 
against each other. Briefly, it is futile to make the ]>hilosoi)hical 
goal anything except or in addition to itself, d’hose Avho in their 
mistaken zeal make this claim on behalf of Indian philosophy do 
not know what they ask for. It is to them that we owe tJie 
judgment j)assed by several historians of philosojdiy in the West 
that the so-called Indian philoso|>Jiy is at it its best religion, ethics, 
poetry but never ])hilosophy proper. It is impossible to coTitest 
this verdict STiccessfully if Ave admit that anything except logic or 
reason is accepted by Indian thinkers as sullicient or relcA^ant in the 
valuati<ui of a j)hilosophical theory. 

It does not howcA’er seem necesstiry or even pi'oper to make any 
such admission. Apart from the term saUation Avhich by itself is 
of too A^ag’ue a chaj-acter, the tAvo other terms occurring invariably in 
connection witli the description of the goal of philosophy in India 
are ha])piness and cessation of misery, dhese terms do undoubtedly 
stand for something practical in their common use. A cai'eful 
consideration of their use by the Indian thinkers Avill hoAvever 
always reveal the fact that they are here used to exjuess something 
different from the luuctical states usually signified by them. In 
fact, the Indian thinkers shoAV great anxiety to signify the siiecial 
nsc of these terms. DescriptiA^e epithets like ‘ etornar, *non- 
sensuous’, ‘ non-mental ’ and others hardly consistent Avitli happiness 
as we ordinarily understand it, are invariably used and emjdiasizcd 
in connection Avitli happiness wdiich aa^o seek as the goal ol phi- 
losophy. Similarly the Avhole of mundane existence is included in 
the three-fold misery from Avhicli it is the task of philosophy 
to save w. 
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To any one ^vho thinks about the matter it is clear that tJie 
search is for something different from happiness and cessation of 
misery as we know them in daily life. The notion of a hapi)iness 
which is eternal, nou-sensuous tind non-mental is certainly not our 
usual notion of haj^^iness. Again, a person who turns his back on 
the whole of mundane existence as full of misery must surely mean 
more by it than disease, poverty or dishonour. 'J'o escape from 
these one need not go beyond life — in fact one must not do so, for 
honour, wealth and health belong to life as well. None of thes(‘ how- 
ever sjitisfy the idiilosopher. T.(»oking at it either from the ])oint of 
view of the hai)piness which he seeks or the misery which he seeks 
to avoid, we cannot help feeling that what he has in mind is some- 
thing more fundamental, lasting and universjil than the ])ractical 
states of iileasure and pain. Xor does the Indian pliilosopher leave us 
without VI clue as to his meaning. He tells us that tJie only metliod 
of securing what he desires is true knowledge. There is ditference 
of opinion among Indian thinkers as to what constitutes true 
knowletlge but never as to its being the only pathway to the gotd 
of philosophy. True knowledge however is, as we all know, 
the Sj)0cific cure f(H' ignorance. Thus if we consider the terms 
happiness and cessation of misery with pro]>er I'cferc'uct* to their 
context we come to the conclusion that they do not stand for the 
emotional stales usually signifi(*d hy th(*se terms but stand rather 
for a state of perfect knowledge ()V(‘rcoming all tlie mtinyfoJd 
ignorance of the linite mind. Of course tlie search and ac(jtiisiti(Hi 
of truth and the conquest of ignorance Jind falstdiood are inuetical 
activities in a sense. But these admittedly constitute tJu* goal of 
Eurojicari iihilosoiihy as well and will not servt‘ as distinguishing 
marks of Indian i)hilc)Sophy. 

At this stage, we pass on to tlie second jrart of the (losition under 
consideration. By reference to actiuil statements of the philosophi- 
cal method Iiy Indian thinkers, it is pointed out that these include 
what must necessarily be called ‘ practical discipline ’ of various 
kinds. The importance of the discii>line in the iihilosophical 
method is emphasized by reference to the fact that it constitutes 
something like the test of eligibility for the role of a philosoi3her. 
Once again, however, and without controverting the statement of 
facts as made above it may be seen by anyone who cares to give 
deeper thought to the matter that the discipline is at best a con- 
dition pi*ecedent but never a f)art of the philosophical method. By 
itself it never takes us anywhere near the goal of philosophy. 

We are then referred to the statements which prescribe 
physical, mental and moral discipline when the intellectual 
procedure has run out its full course and arrived at its results. We 
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are told that in ordor to ‘realise’ what is irieroly ‘understood’ by 
the intellect it is necessary to nnder^?o ceidain bodily and mental 
disci])line. The reply consists in pointing out that although the 
. discipline is preached in connection with the philosophical method, 
it is no part of it nor is it a real supplementation of same. Just as 
at the start so at the end. the Indian idiilosoidier mentions 
what in his state of scientilic kmvwledge seems to him a nsefnl 
])ractical rule in ordei* that the human being constituted as he is, 
may easily and securely ])ossess the knowledge which alone leads 
him to salvation. The true test is to ascertain whether the so-called 
realization is richer in c(jnlent than understanding. The answer to 
this (piestion must, in spite of certain apparently contiary staie- 
numts, be in tlie negati\ (‘. 

On this (piestion of method, reliance is also placed on statements 
in Indian ])hilosophy asserting the inade(iuacy of the intellect as a 
method of philoso})hy. We hav(‘ however only to study those 
criticisms of the int(‘llect to realize that th(‘y are not inconsistent 
with th(‘ i‘ull<‘st use of and faith in ititellect. In one word, they are 
ci'iticisms of inttOlect by itself and ai*e th(‘mse]v(‘s a proof of the 
validity' arid adeiiuacy of the intellectual method. 

1 camiot help f(*eliTig that my argumeiits specially on the 
(piestion of nudhod must seem dogmatic to many. All I can say in 
reply is that th(‘y are not so and 1 lu)])e I hare given enough 
]nateria,l in my remarks to suggest the lines proceeding on which I 
liave arrived at tin* conclusions mentioned above. Before proceed- 
ing to the othei* notion which to my mind, along with the first, has 
fundamentally vitiated the modern study of Indian philoso]diy, 
I shall bri('tly recaj)itulat(‘ the conclusions which I have so far 
been upholding. 

Indian phitosojihy is no more practical than Western philosophy. 
Its method like that of the Western philosophy is intellect and 
logic. The western philosophy is not ahstmet in any special 
sense. The attempt to make Indian thought concrete by 
adding practical characteristics to the logical goal fails utterly and, 
if possible, makes it more abstract than before and renders it 
unphilosophical. There are undoubtedly statements in Indian 
Systems of philosophy both with regard to the goal and method 
which may mislead one into believing that Indian thought is 
more practical than European ; nevertheless having regard to the 
entire context they can and ought to be understood differently. 
It is possible to hold that the goal and method of philosophy 
which I believe is identical in the East and West is abstract and 
unsatisfactory compared to the method and goal of religion 
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or higher art. 8o far as this article is concerned, I leave ^he 
question open. 

The other notion which has dominated us in our study of 
Indian philosophy is borrowed from many other modern studies, 
and encourages the use of what is called ‘ the compamtive method \ 
The comparative method is undoubtedly a valuable method. It is 
based on two important aspects of human experience — the central 
and innermost unity of knowledge and the diversity of circum- 
stances. It is unnecessary to acknowledge how in various fields of 
experience it has led to very interesting and useful results. Its 
success first in the field of natui*al science and later in cerhiin 
provinces of mental sciences has naturally created a growing faith 
as to its efficacy and it is no wonder that the modern students of 
Indian philosophy felt greatly attmeted by it. If we keep in mind 
the confusion and almost the deadlock which resulted in the study 
of Indian philosophy owing to the notion we considered above, we 
may very easily understand how the comparative method must have 
appeared as just the thing to set matters aright. Indian philosophy, 
it was seen, could not be supposed to possess any peculiar method 
or goal. What more natural then than to assume that it and 
the European were parallel currents of the self-same philosophy ? 
And the use of the comparative method with its great and deserved 
])restige would naturally appear under the circumstances to be 
the proper method of checking and confirming the assumption. 

I do not suggest that the acceptance of the compamtive method was 
always or certainly due to the desire to escape from the error con- 
sidered above. In all probability, both notions wore entertained 
independently and sometimes by the same thinkers without realising 
their exact relation. In fact it has often seemed to me that the com- 
parative method has been adopted and preached just by those who 
have announced the ‘ peculiarity ’ of Indian philosophy. In this 
case obviously it is more in the nature of an expiation than a 
correction of the first standpoint ! 

Whatever the reasons however, it is clear enough that the 
comparative method has not succeeded in getting the study of 
Indian philosophy out of the morass. On the other hand, I believe 
it has made its own contribution of mistakes to a study already 
brimful of them. And the reason it seems is that the method can 
be properly used only at a certain stage of knowledge in a subject 
and prematurely used is apt to lead to grave errors. It presupposes 
an independent general acquaintance with both terms of com- 
parison and on that basis is useful for a complete understanding of 
the various stages of growth or change in either study. In the 
present case, however, such acquaintance was absent antt writers 
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starring with the idea of comparing ceriain doctrines in Indian 
philosophy with certain others have done nothing short of 
identifying them. 

• And by the nature of the case the less-known system suffered 
in the process. The less-known, it need not be said^ was the Indian 
system and all that happened at the end was that the Indian thought 
was seen to be an excellent illustration of the ‘ curious ’ garb which 
the philosophical doctrines of the European could take under differ- 
ent circumstances. Shankar’s Vyavaharik Shrishti, it was felt, could 
be very well compared to Kant’s World of Phenomena or Bradley’s 
Appearances. There is undoul)tedly some justification for the 
comparison but in order that the comparison may be philosophically 
significant it is necessary that the terms of comparison should 
remain distinct till the end. What happens however in this and in 
almost all other attempted comparisons of Indian with European 
doctrines of thought is that the Indian doctrine is gradually shifted 
further and further into the background till at last it is almost 
unrecognizable. Its existence seems on the showing of most of these 
modern thinkers to have had only one justification — namely to serve 
as additional instances of doctrines known in the West. All that 
suggests difference is explained away partly as the result of India’s 
peculiar social and religious tradition and partly to the difference in 
the scientific outlook of the times. The fact that Indian philosophy 
must not be supposed to have any ‘ peculiarities ’ seems from this 
point of view to have been learned almost too well ! 

There is I'cason to hold that just as in the first case, so here 
our scholars have been doing things with a full consciousness of 
their actions. Right from the time of Max Muller every one of 
them has invariably announced that he will interpret Indian 
thought in terms of European speculation and thus help the reader 
to Tinderstand the less familiar by analogy with the familiar. An 
analogy, however, cannot be a safe guide until we are aware of the 
difference as well as the similarity between the terms of analogy. 
In the present instance there is no knowledge about the difference — 
a wholesale and mistaken identification follows with no real addition 
to our information in either system of philosophy. The truth of 
the matter is that the time has not yet arrived when one may 
properly make use of the compaxative method in the study of Indian 
philosophy. We do not as yet know enough about the foundations 
of early Indian thought to be able to compare its products with 
those of European philosophy. We must for the time being fall 
back on ourselves and carry on our observation and analysis of 
Indian thought until we are able to ascertain the essential structure 
of the Iriftian systems of philosophy. It is only at that stage that 
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the compamtive method rightly steps in and by comparing and con- 
trasting products of two systems of thought helps to a better 
understanding of both. 

The suggestion regarding ‘falling back on ourselves’ perhaps 
needs some explanation. I do not suggest that the modern student 
of Indian philosophy should forget his privileges and responsibilities 
as a product of the twentieth century. Far from it. Let him bring 
to his study all that he has absoi*bed and made his own from the 
vast store of scientific and philosophic experience of his times. All 
that is required of him is that he should apply his mind so enriched, 
to the understanding of what is actually presented to him in 
the various systems of early Indian thought and refrain from 
‘ interpreting ’ an idea before he has ‘ understood ’ it. 

Indeed, it seems to me that the comparative method itself may 
have some use for us if it is accepted with a certain modification. 
We should try with its help to interpret European thought in terms 
of Indian thought instead of interpreting Indian thought in terms 
of European. This would enable us to use all the wealth of experi- 
ence which Europe has collected during the last two thousand years 
without impairing the formal outline of our own thought-systems. 
It will then be a case of a ‘ genuine lifting up ’. Indian thoxight 
will then become up-to-date without ceasing to be itself. The effort 
to make room for the content of European thought within the 
fmme-work of our own thought will help the latter grow and will 
entail no mutilation of either the content or the form. 

At present we start with the assumption that there could 
be nothing in the West which did not at sometime exist 
in the East, and try to forget for the benefit of the East what the 
West has since learnt. The result is complete ignorance of the first 
and an incomplete knowledge of the second. What precisely I 
have in mind by the modification I suggest in the use of the 
comparative method may be made clear by reference to the case 
I mentioned above. Shankar’s Vyavaharic Shrishti and Kant’s 
World of Phenomena or Bradley’s appearances have undoubtedly 
something in common. On the basis of this resemblance we usually 
try to assimilate Shankar’s doctrine to either of the latter — and to 
explain away any differences by reference to the geneml course 
of historical and cultural changes since Shankar’s time. The result 
is we have at best known the Bradleyian or the Kantian doctrine in 
yet another form from what they took in the West. Of Shankar’s 
distinctive contribution to the growth of speculation we know noth- 
ing. Instead, let us take our stand in Shankar’s doctrine — probe ever 
deeper into it, understand its full implications in ShankauSs system 
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au(l then ask ourselves how the doctrine could be restated to 
accommodate all the wonderful growth of science and logic which 
Kant and Bradley inherited. Here we are never made to forsake 
anything that is distinctive in Shankar’s doctrine ; on the other 
hand, nothing that Kant or Bradley are in a position to contribute, 
is ignored. 

It may be easily seen that the two errors we have considered so 
far are dogmatic in character and that to avoid them is merely to 
take up an unprejudiced commonsense standpoint. We do not 
suppose that Indian philosophy is anything so peculiar and in- 
dividual as to have its motive or general method entirely different 
from those of western philosophy. Nor do we assume that our 
philosophic ideas and theories must be identical with those of 
the West. When we come to think of it, it seems strange that 
such an obvious error has escaped the attention of sd many 
thinkers and led to such disastrous results. This is not the only 
study, however, which has suffered from what may appear to be an 
unnecessary mistake I 


P. R. Damle 



Reviews 


The Partnership Act^ 1932, (with a commentary and explanatory 
notes) by S. R. Dongerkery, Esq., B.A.,LL.B., Attorney-at-Law. 
Second Edition, pp. xxvii, 278. Popular Book Depot-Bombay, 
1936. Rs. 4-4-0. 

The Partnership Act, 1932, came into force on October 1, 1932. 
Mr. Dongerkery first published his book on the Act in the August 
of that year, and it tvas immediately hailed by the profession as a 
useful, accurate and lucid commentary. The reputation of the 
work has since then steadily increased, and despite several other 
commentaries by different authors, a second edition has been 
called for. In the case of a second edition a lengthy review is quite 
unnecessary. Attention will therefore be called only to a few 
salient features here. 

To begin with, the appearance of the book is vastly improved. 
The get-up, the printing, the paper and the binding leave nothing 
to be desired. To the several useful appendices, two more have 
been added, one on the Bombay Partnership Rules, 1932 and 
another on Forms. A very useful appendix to which special 
attention may be drawn is Appendix V, dealing lucidly with legal 
proceedings by and against firms, a subject of groat importance in 
a commercial centre like Bombay. 

We admire the way in which Mr. Dongerkery, inspite of his 
arduous duties as Registiar of the Bombay University, keeps 
up his interest in law, which, to most of us, is a notoriously 
jealous mistress. 

A. A. A. F. 

The Types of Sanskrit Drama : By D. R. Mankad, M.A. with a 
Foreword by Dr. S. K. De. Published by the Urmi Prakasan 
Mandir, Denso Hall, Karachi, 1936. 

PischeFs theory which traces the origin of the Sankrit Drama 
to puppet show on the strength of words like SatradLStra and 
Pancalika is already looked upon as obsolete. The same is the case 
with the theory of Windish and others who trace the Sanskrit 
Drama to a Greek origin. The theory which is now current traces 
its origin to the Dialogue hymns in the Rgveda. In the present 
book, however. Prof. Manl^ad makes a bold attempt to trace the 
same to Dance. He has collected a large number of passages from 
old Sanskrit works on Dramaturgy in the first chapter, dhd these 
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le^d him to the conclusion that from the point of evolution, Nytta 
(Dance) com^S first, then comes the Nj’tya (Dance Gestures) and last 
of all the Natya (Dance Gestures Dialogue). 

In chapters Ilto V, Prof. Mankad deals with the ten types of a 
Rupaka and suggests four stagess in the development of the Sanskrit 
Drama: — 1. the earliest phase represented by a form which required 
only one actor and one act ; 2. the second stage represented by a 
form which required more than one actors but only one act ; 3. the 
third stage with many actors and more than one acts ; 4. the fourth 
stage represented by the Natakas of Bhasa and Kalidasa. In 
chapters VI and VII, he deals with the Uparuimkas or the types of 
Nytya. Here the author has indeed taken great pains to collect 
material on the subject from well known ancient works and for 
this he richly deserves our compliments ; ‘but one nevertheless 
feels that in order to understand Dance and the part it played in 
the development of the Sanskrit Drama properly, it is equally 
necessary to make a careful and deep study of the different kinds 
of rural Dance current at present in India among the masses. 

It is we believe, evident that the Dialogue hymns in the 
Rgveda represent a form of entertainment current among the 
cultured classes of those days. On the other hand, the root npt 
‘ dance ’ occurring in the Rgveda, shows that the Dance was not 
unknown and perhaps it was a popular form of entertainment 
current among the masses. It is very probable that in course of 
time, perhaps towards the end of the Vedic period, the two ele- 
ments i. e.. Dialogue and Dance, were combined so as to attract the 
cultured classes as well as the masses and thus the theory which 
traces the origin of the Sanskrit Drama to the single element of 
Dance does not sound satisfactory. The suggestion made by 
Prof. Mankad that ‘ the first stage in the evolution is represented 
by a foim which had one actor and one act is not very con- 
vincing. It is worth noting that in Rgveda, we meet with two 
types of the Dialogue hymns — those that have only one character 
(X. 34) and those that have more than one characters (III. 33 ; 
X. 108). Moreover, from the point of view of Art, dialogue 
between two or more characters looks more natural, simple and 
hence more i)rimitive, than a monologue or soliloquy, in which 
one character alone gives vent to his feelings. Lastly, the tradi- 
tional view recorded by Bharata in his Natyasastra, ch. I, (jagraha 
PATHYAM pgvedat Samebhyo GiTAM eva ca; Yajurvedat 
ABHINAYAM, RASAN Atharvapat api) agrees more with the 
theory that traces the origin of the Sanskrit Drama to more 
elements than one. 


D. S. Phatak. 
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